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Contributions towards a Knowledge of the Curculiorddse. 

By Francis P. Pascoe, F.L.S., late Pres. Ent. Boo. 

Part IV. 

(Plates L, II., III.,&IY.) 

[Bead June 19,1873.] 

Rhinosgapha basilica. E. nigra, nitida, supra irregulariter gra- 
nuiata, interspatiis plerumque squamulis viridescentibus repletis 5 
eapite rostroque interrupte squamosis,, hoc indistincte nigro-carinu- 
lato; antennis gracillimis; clava fusiform!; prothorace in medio Ion- 
gitudinaliter lineato, granulis subplanatis, plurimis subcontiguis, in- 
stmcto; elytris striato-punctatis, punctis elongatis, interstitiis impunc- 
tatis, granulis depressis transversis obliquisque irregulariter nofcatis, 
vitta basali aliisque in lateribus efc pone medium fascia oblique margi- 
nibusque glaucis, vel argenteo-riridibus, decoratis; corpore infra pe- 
dibusque viridescentibus, vage nigro-punctatis. Long. 11 lin. 

Hab. Kaioa; Gilolo; Batehian ; Makian j Ternate; Morty; Dorey. 

If I am right in associating many varieties together, this is a 
most inconstant species ; generally there are few or no traces of 
granules on the interstices of tbe elytra; and these are mostly 
bare of scales, except when the stripes and band occur; then the 
scales vary in colour from a nearly pure white to a rich metallic 
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green. The slight ridge on the rostrum appears to be confined to 
the specimen here described; in others the rostrum is more or less 

grooved. 

Rhinoscapha aultca. R, nigra, nitida, in cavitations squamulis 
aureo-viridibus (vel albis) maculata; capite rostroque vage squamo- 
sis, longitndinaliter fortiter suleatis, snico utrinque lineis elevatis 
nigris limitato; antennis nigreseentibus, tenuiter vage squamosis ;• 
clava fusiformi; prothorace intricate corrugato, aliqnando fere obso~ 
lete impresso, in medio longitndinaliter canaliculato, lateribus viridi- 
vittato; elvtris subsuleato-pimctaiis, punctis rotundatis, squamulis 
viridibus pins minusve repletis, interstitiis vix oonvexis, generaliter 
macula basali, fascia obliqua pone medium lateribusque aureo-viridi¬ 
bus ; corpora infra pedibusque splendide aureo-viridibus, Long. 
9-11 Jin. 

Hub . Batchian. 

M, imignis , G-uer., differs, inter alia , from this species in its 
shorter rostrum, the longitudinal groove not extending to between 
the eyes, by the median ridge of the prothorax, and the striated 
elytra with narrow punctures. 

Rhinoscapha Staintoni. (PL I. fig. 1.) R, nigra, vis nitida, 
squamulis minutis albidis pnecipue densissime, capite rostroque squa¬ 
mulis fervide aureis sat dense, tecta, illo pone oculos depresso, hoc 
fortiter sulcato; antennis albido-squamosis ; scapo recto; funiculo 
articulo seeundo longiore; clava attenuata, fusca, murino-pubes- 
cente ; prothorace oblongo, supra sparse nigro-granulato, interspatiis 
fulvescenti-, lateribus albido-squamosis, in medio linea nigra elevata 
notato; elvtris obovatis, humeris fere obsoletis, apice rotundatis, se¬ 
riatim punctulatis, supra figura magna J[-formi nigra, punctis grossis 
squamulis albidis repletis, ornatis, reliquis elytrorum densissime albido- 
squamosis; corpore infra pedibusque dense albido-squamosis, his 
aureo-lavatis, parce pilosis, femoribus tibiisque opalescentibus. Long. 
11 lin. (rost. inch). 

Hah. New Guinea (Saylee). 

This fine species, the most isolated of the genus, 1 have dedi¬ 
cated to H. T. Stainton, Esq., E.E.S., &c. I believe but one ex¬ 
ample of it was taken by Mr. Wallace. Besides its remarkable 
coloration, it differs from the other members of Bhinoscapha in 
that the scrobe terminates before the eye and not beneath it. 

Rhinoscapha Formosa. R. omnino argenteo-viridi-squamosa, opa- 
lescenti-refulgens, supra plagis auratis vel argentei-roseis ornata; 
capite rostroque linea elevata nigra longitudinali instructis ; antennis 
tenuatis, articulis funiculi subaeqnalibus, longmscnlis; clava atten- 
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uata, infuscata; protliorace suboblongo, angusto, utrinque mo&ice 
rotundato, supra nigro-granulato, linea elevata longitudinal! viitisque 
duabus aurulentis notato; elytris striato-punctatis, punctis paulo 
elongatis, interstitiis tertio quintoque paulo magis eonvexis, remote 
nigro-punctulatis; corpore infra pedibusque punctis nigris adspersis. 
Long. 13 lin. (rost. inel.). 

Hob. Morty. 

This beautiful insect, of which, like the preceding, Mr. Wallace 
only obtained one specimen, is perhaps most allied to B. DoJmiiu 
Yon Voll., but the sculpture of the elytra and colour are at once 
distinctive; the latter is difficult to describe, and is probably 
variable. 

Rhinqscapha alma. R. nigra, squamulis grisesccntibus, elvtris 
nivea-varus, dense tecta; rostro utrinque linea nigra lmvigata in- 
structo; antennis graciliimis, dense squamosis, rarissime setulosis; 
protliorace pone apicem manifeste excavato, foveis nigris adsperso, 
dorso transversim subplicato, in medio linea elevata nitide nigra in- 
structo; elytris subsulcato-punctatis, punctis vix approximate, in¬ 
terstitiis eonvexis, granulis subtilissimis nigris, singulis squamulam 
elongatam gerentibus, adspersis, basi plagis irregularibus, fascia flexu- 
osa pone medium kteribusque, plus miimsve niveis, ornatis; cor¬ 
pore infra opalescente in medio crerulescenti-nebuloso ; pedibus nigro- 
maculatis, maculis squamulam elongatam gerentibus. Long. 11 lin, 
(rost. inch). 

Hob. Aru. 

I have three specimens of this species, two of which are males 
and have the legs slightly opalescent. 

Rhinqscapha opalescens. R. nigra, ubique squamulis opaieseen- 
tibus, in elytris pallide cseraleseenti-variis, dense tecta; rostro utrin- 
que baud nigro-lineato; antennis gracillimis, dense squamosis, raris¬ 
sime setulosis; protliorace irregulariter foveatis, interspatiis tuberculis 
parvis nitide nigris mimitis, in medio linea nigra impresso; elytris 
subsulcato-punctatis, punctis magis approximate, interstitiis eonvexis, 
granulis subtilissimis nigris, singulis squamulam elongatam gerenti- 
bus, adspersis, basi plaga irregulari elongata, aliis pone medium, 
simul sumptis fasciseformibus, lateribus, plus minusve, maculisque 
postice,. caeruleseentibus, ornatis 5 corpore infra pedibusque setulosis, 
ut in prsecedente. Long. 11 lin. (rost, inch). 

Hob. Waigiou; Mysol; Borey. . 

A specimen from Mysol is nearly eoneolorous; '» pair’from 
Dorey is less opalescent, and the blue is replaced by white. This 
and the preceding species are nearly allied ; and putting colour 
aside, on which little dependence is to be placed, 1 think B. alma 

1* 
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may "be distinguished by the presence of a smooth black line run¬ 
ning clown the convexity lying between the median and outer 
sulcus of the rostrum (the presence of the latter is one of the 
generic characters of Rhinoscapha ), and by the raised line on the 
pro thorax, both wanting in the present species. 

Rhinoscapha verrucosa. (PI. I. fig. 2.) R. nigra, argenteo-eervino- 
vel argenteo-viridi-squamosa; capite pedibusque cmruleis vel albidis, 
rostro in medio nigro-carinato; antennis dense cseruleo-squamosis; 
seapo arcuato ; clava infuscata, pnbescente; prothorace utrinque mo- 
dice rotundato, basi apiceque fere eequalibus; supra nigro granulate, 
in medio iinea elevata nigra; seutelio obi on go; elytris snlcato - 
punctatis, punctis deusissime squamosis, interstitiis convexis, granulis 
oblongis nitide nigris irregularibus maeulatis; pedibus setigero- 
punetatis. Long. 8-10 lin. (rost. inch). 

Hab. Matabello; Goram: Bourn; Amboyna; Snla; Java. 

The colour varies from an opake pale greyish white to silver- 
fawn and silver-greenish; but in all the elytra are beautifully 
spotted with glossy black irregularly formed granules. It may 
possibly be Ourculio amictus, "Wiedein. 

Rhinoscapha sellata. (PL I. fig. 3.) R. nigra, squamulis albis, supra 
interrupt^ omnino dense tecta; antennis minus gracillimis, dense albo- 
sqnamosis; clava attenuata, basi baud pedunculata, dimidio apicali 
nigro; prothorace subreticulato-tubereulato, pone apicem excavato, 
tuberculis plus minusve conspieuis nitide nigris ; elytris striata-punc¬ 
tatis, punctis angustis, elongatis, interstitiis convexis, in medio pone 
scutellum etpone medium ad latera protensis lineis tuberculiformibus 
transversis, nitide nigris instructis. Long. 6J-1Q lin. (rost. inch). 

Hab . Batchian. 

Of this species I have five examples, all easily distinguishable 
by the short raised bars across the interstices confined to a large 
patch behind the scutellum and which spreads out to the sides 
behind the middle, the hollows formed by the bars being filled in 
with white scales, giving the spotted appearance as seen in the 
Plate. 

Rhinoscapha stoufera. R. nigra, squamulis ochraceo-grisescen- 
tibus, albido variis, dense tecta; antennis minus gracillimis ; clava 
ovali, basi hand pedunculata, fere nigra; prothorace irregulariter 
foveato, maeulis nitide nigris minutis adsperso, in medio longitudina- 
liter suleato; elytris striato-punctatis, punctis elongatis, interstitiis 
carinatis, in medio a basi usque ad p&ulo pone medium turn ad latera 
protensis, interstitiis nitide nigro fiexuoso-culminatis, eolore etiam 
saturate ochraceo; corpore infra albido-squamoso, lateribus stern orum 
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abdominisque ochraceo-maculatis; pedibus ochraceis, Long. 11 lin. 
(rost. incl.). 

Mat. Waigiou. 

The strongly raised interstices, • some of them in part having 
the angular ridge zigzag and glossy black, and this portion of the 
elytra being of a darker ochreous colour, forming, as in the pre¬ 
ceding species, a somewhat ^-shaped figure, readily marks off this 
species from its congeners. 

Rhinoscapha miliaris. R. nigra, squamulis griseo-opaleseentibus, 
elytris viridulo variis, dense tecta; rostro paulo elongate, metallico- 
viridi-squamoso, maculis parvis nigris adsperso; antennis gracillimis, 
funiculo setulis panels longis munito; elava basi subpedunculata ; 
prothorace pone apicem excavato, irregulariter subfoveato, granulis 
numerosis nitide nigris inaequalibus adsperso; elytris sulcato-punc- 
tatis, punctis late impressis, interstitiis subuniseriatim granulatis, 
tertio, quinto septimoque manifeste magis elevatis; corpore infra 
pedibusque concinne opalescentibus aureoque lavatis. Long. 11 lin. 
(rost. incl.). 

Bab. Mysol. 

My only specimen of this species is at first sight not very 
unlike R. Dohrnii, Veil,; but, besides the far less brilliant colora¬ 
tion, the raised alternate interstices of tbe elytra, all of them with 
a single, but not very regular, row of minute and very distinct 
granules, and the broadly impressed puncture in the sulci will at 
once suffice to separate them. 

Rhinoscapha cabin at a. R. nigra, supra squamulis viridulis in- 
terrupte tecta; rostro squamulis aureo-viridibus griseisque inter- 
mixtis sejunetim vestito, sulco mediaao lineatim inciso; antennis 
raodice tenuatis, sordide griseo-squamosis ; elava basi pedunculata; 
prothorace pone apicem excavato, dorso foveato, irregulariter rude tu- 
berculato et utrinque viridi vittato ; elytris sulcato-punctatis, punctis 
elongatis, interstitiis nigro culminatis, tertio, quinto septimoque usque 
ad partem declivam carinatis, juxta auturam lineis transversis elevatis 
nigris instructis; corpore infra pedibusque mefcallico-aureo-viridibus, 
bis squamulis fuscis variis. Long. 9 lin. (rost. incl.). 

Hab. Morty. 

The raised interstices of the elytra in this species are glossy 
black except at the sides; and between the first of these raised 
interstices and the suture are transverse bars, as in' li. sellata ; 
and the hollows are in like manner filled in with scales-: in other 
parts of the elytra the scales are sufficiently contiguous to form 
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patches; but, judging* from the two examples of this species 
before me. there is the usual variability in this respect. 

Brachycerus tursio. (PL I. fig. 10.) B. ovatus, niger, squamosi- 
tate albida, fusco-plagiata, vesiitus ; rostro basi longitudinaliter ex¬ 
cavator rage punetato; oculis ovatis, infra aeuminatis; antennis albo- 
squamosis ; prothoraee subtransverso, utrinque in medio late angulato- 
produeto, rarissime inacqualiter punetato, vitta fusea, apicem versus 
gradatim dilatata, ornato; elytris globosis, impunctatis, humeris ma- 
eulaque magna pone medium fuseis: abdomine nigro, segmentis 
utrinque macula albo-squamosa notatis ; pedibus albido-squamosis. 
Long. 8 lin. 

Had. Daniara Land. 

This well-marked species belongs to Schonherr’s u Stirps 1 53 
and “ Manipulus 1.” 

Acaktholophus nasicornis. A . oblongus, niger, sejimctim albido- 
squamosus; fronte lineis duahus impressa, supra oculum spinis dua~ 
bus coimatis; rostro basi transversim sulcato, antice fortiter excavate, 
ad latera carinato, earime apiee spina eoniea munito, basi triangulari- 
ter foveata; antennis elongatis, squamosis, setulis adspersis ; funiculo 
articulo seeundo quam primo fere duplo longiore, quatuor ultimis 
longiuseulis: clava elongata; prothoraee paulo convexo, leviter gra¬ 
nulate, in medio longitudinalifcer sulcato, sulco utrinque basi tuber- 
culis duobus parvis obsito, apice utrinque tuberculo conico instructor 
lateribus dorsi quadrituberculatis, tuberculis duobus anticis majoribus, 
antico minore,basi connatis, posticis minuseulis, sed tuberculo postico 
longiusculo ; elytris seriatim foveatis, dorso interstitiis granulatis, 
postice magis tubereulatis, interstitio quinto (humerali) tuberculis 
conicis xnajusculis (circa 11-12) munito, lateribus foveatis; pedibus 
squamosis, nigro-setosis. Long. 8 lin. 

Sab, West Australia. 

The scales, under a Codington, are of a pearly lustre; but to 
the naked eye the hack has a smoky tinge varied with cinereous * 
the two median rows of tubercles on the prothorax are not di¬ 
stinctly marked off from those on the disk, except two somewhat 
larger tubercles on each side at the base. 

Acantholophus gladiator. (PL II. fig. 3.) A. oblongus, fuseus, 
interrupte silaeeo-squamosus; rostro antice leviter fcrifido-impresso, 
supra oculum spina valida instructo ; clava modice peduneukta ; pro- 
thorace supra bifariam tuberculato, tubereulo antico valde produeto, 
securiformi, tuberculo postico parvo, inter eos tuberculis quatuor ob- 
conicis obsito, lateribus utrinque trituberculato, anteriore inanifeste 
longiore, postico parvo; elytris trifariam tubereulatis, quatuor anticis 
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suturalibus minoribus, cseteris elongato-spiniformibus, lateribus gra- 
nulatis, albo variegatis; abdomine sparse punctate. Long. 8 lin. 
Hah. West Australia. 

The two large hatchet-shaped spines overhanging the head is 
diagnostic of this species. It is unfortunate that the name of 
Acantholophus should have been previously used by Koch for a 
genus of spiders *. 

Acantholophus simplex. A. oblonguSj niger, squamis rufo-brun- 
neis in cavitatibus sat dense vestitus; fronte excavata ; rostro utrin- 
que lamina triangulari sulcato^, basi bifoveato, supra oculum spinis 
duabus connatis, postica elongata recurva, antica parva vel dentiformi, 
instmeto ; antennis hand elongatis, dense squamosis., nigro-setulosis; 
funiculo articulis quatuor ulrimis subovalibus; prothorace subauguste 
convexo, supra tuberculis gratiuliformibus, circa quatuordecim in serie- 
bus irregularibus duabus ordinatis, lateribus utrinque tuberculo spini- 
formi armatis, basi sat fortiter sulcato: elytris oblongo-obovatis, 
granulis minutis subseriatim munitis, ad latera magis tuberculatis, 
interstitio tertio postice tuberculo minusculo obsito* apice anguste 
rotundatis; abdomine segmento secundo tertio paulo longiore; pedi- 
bus sat dense squamosis, setulis adspersis. Long. 6 lin. 

Hah. West Australia. 

The concavity in the forehead is principally formed by a fold 
connecting the spines above the eyes; the elytra are covered with 
numerous small granules, many of them almost hidden by the 
scales, but becoming more tuberculate at the sides. 

Ahascoptes. 

(Amyeterime.) 

Caput inter oculos excavatum ; rostrum capite angustius, utrinque 
trituberculatum; scrohes infra oculos currentes. Oculi prominuli, 
rotundati, fortiter granulati. Frotlwrax utrinque angulatus, 
basi angustus, apice productus, lobis ocularibus nullis. Elytra 
ovalia, postice subito declivia. Femora modiee inerassata; tihm 
rectse; tarsi articulis tribus basalibus breviter triangularibus, 
ultimo elongate. Abdomen ut in Acantholopho. 

In some respects like Aeanfholoplms , but without ocular lobes, 
and with prominent eyes and well-limited scrobes running beneath 
the eye. 

Anascoptes muricatus. (PL II. fig. 6.) A . mger, opacus: capite 
* 1837, ten years before Scbonhcrr described his genus. 
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inter oeulos profunde excavato; rostra antiee subplanato; antennis 
ferragineis; funieulo articulo secundo longiuseulo, sequentibus ro- 
tundatis; profchorace in medio profunde canaliculate, marginibus 
apiceque canalieulae tuberculis difformibus elevatis munitis, ad latera 
in medio tuberculo elongate, supra ad basin excavate, instructo; ely- 
tris supra tuberculis numerosis conicis, basi postieeque magis elongatis, 
instructis, apice explanato-rotundatis, bituberculatis; pedibus sparse 
setosulis. Long. 3 lin. 

Hob. Swan River. 


POLYCBETA. 

(Amycterinie.) 

Caput antiee subplanatum, supra oculum tuberculatum; rostrum 
capite Hinlto angustius, subelongatum, basi sulcatum, antiee 
bituberculatum; scroljes subterminales, ante oculos evanes- 
centes. Oculi prominuli, rotundati, fcenuiter grauulati. ftcapus 
elongatus. Trotlioracc basi lateribusque rotundatus, apice pro- 
ductus, lobis ocularibus obsoletis. Elytra ovata, eonvexa. 
Femora mo dice incrassata; tibiae recta), vel paulo incurvatae, 
apice crassiores ; tarsi elongati. Abdomen ut in HyborhyneJio • 

This genus seems to be most nearly allied to Hyborhynclim , 
MacLeay, jun.; but it has a narrower and longer rostrum, especi¬ 
ally narrow in the part between the scrobes, and tbe eyes are 
prominent and finely faceted. 

Polycreta metrica. (PL II. %. 1.) P. anguste ovata, fusca, squa- 
mulis parvis, fere ubique, plerumque silaeeis irrorata; capite rostroque 
medio albo-squamosis, hoc tuberculis duobus elongatis compressis 
basi obsito; antennis piceis; funieulo articulo secundo breviore, 
ultimis subrotundatis ; clava brevi; protborace in medio albo-vittato, 
lateribus disci bifariam spinosis, spina penultima exteriore maxima; 
elytris bifariam conieo-tuberculatis, tuberculo solitario, apice spini- 
formi, pone humeros instructis, utrinque ad tertiam partem albo- 
squamosis, pone medium fascia albo-squangosa munitis; pedibus fer- 
rugineis, longe pilosis. Long. 3-3J lin. 

Hab. Champion Bay. 

Sclerorhinus tjeniatus. iS. elongatus, niger, squamulis minutis 
obscure umbrinis, tuberculis exceptis, dense tectus; rostro crasso, 
carina media brevi; oeulis minuseulis; clava elliptica; protborace 
transverse, utrinque ampliato, granulis remotis nitidis, singulis seta 
mirrata instructis, munito; elytris ubique protborace vix latioribus, 
bumeris subbidentatq-product!s, apice late rotundatis, ad suturam 
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perparum productis, singulatim dorso pallide trivittato, vitta interiors 
basal! abbreviate, irregulariter striato-pimctulatis, interstitiis 2 . 3 . 4 . tu- 
berculis oblongis remotis, singulis seta minuta instmetis, interstitio 
sexto granulis magis eonfertis mimito ; metasterno abdomineque late- 
ribus griseo-squamosis, in raedio longitudinaliter dense silaceo-pilosis. 
Long. 9 lin. 

Hab. South Australia. 

Allied to 8. longus , MaeLeay, jun., but differently coloured, the 
rostrum with a central carina, and with smaller and more nume¬ 
rous tubercles on the elytra, the second interstice with four, the 
third with nine or ten, and the fourth with two; the elytra are 
about twice and a half as long as the prothorax. 

Sclerqrhxnus molestus. S. elongatus, niger, squamuiis minutis 
silaceis sejunetim tectus; rostro crasso, carina media fere obsoleta, 
capiteque squamuiis piliformibus sat dense vestitis j oculis raajoribus; 
clava pedunculata; prothorace transverse, lateribus ampliato, in 
medio longitudinaliter impresso, granulis depressis subnitidis, singulis 
seta minuta a basi postice projecta, mimito; elytris prothorace in 
medio vix latioribus, humeris callosis, apice sat late rotundatis, seria¬ 
tim tuberculatis, tuberculis parvis, plerumque subeonicis, singulis seta 
minuta postice instmetis, seriebus seennda quartaque tuberculis sin- 
gulatim circa quinque gerentibus, interstitio suturali tuberculis multo 
minoribus, circa 20 , instructo; metasterno abdomineque in medio lon¬ 
gitudinaliter dense pilosis. Long. 10 lin. 

Hab. South Australia. 

In many respects like the last, but, inter alia, with the elytra 
very differently tub emulated,* the third and fifth interstices have 
about sixteen or seventeen tubercles on each. 

Sclerorhinus marginatus. 8. elongatus, niger, Iscte umbrino-squa- 
mosus, griseoque vittatus; rostro longiore, in medio linea lawi nigra 
ad frontem protensa ; capite rostroque vittis duabus medianis, lateri¬ 
bus etsupra oculos griseis; oculis majoribus; clava elliptiea; pro¬ 
thorace transverse, utrinque rotundato, granulis minusculis sat re¬ 
motis mimito, dorso trivittato, vitta intermedia angusta; elytris pro¬ 
thorace triplo longioribus, confertim granulatis et tuberculatis, gra¬ 
nulis plemmque proxime suturam obsitis, tuberculis parvis conicis, 
apice singulorum seta recurva instructo, sutura, vitta humeral! margi- 
nibusque exterioribus griseis; metasterno abdomineque ad latera 
griseo-plagiatis, in medio longitudinaliter dense silaceo-pilosis 5 pedi- 
bus griseis, nigro irroratis; tarsis posticis linearibus, Long. 9 lin. 
(rost. inch), 

Hab. South Australia. 

This species maybe compared to 8. pilulanus ; but it-has a nar- 
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rower rostrum, and the tubercles on the elytra are much smaller 
generally, more numerous, and irregularly crowded between the 
suture and sixth or infrahumeral interstice. 

Sclerorhinus echinops. S, oblongo-ovatus, niger, in cavitatibus 
silaceo- et maculatim albo-squamosus; capite squamis elongatis, 
fuscis, silaeeo-trilineatis, inter oeulos panlo excavato; rostro antice 
sat fovtiter excavato, in medio laeyigato, basi trifoveato; antennis baud 
elongatis; prothorace transverso, sat eonfertim granulato, lobis ocu- 
laribus mo dice prominulis 5 elytris subseriatim. tuberculatis, tuherculis 
mediocribus, basalibus depressis, postieis conicis, singulis setam basi 
uigram recurvam gerentibus, humeris tuberculatis, apice late rotun- 
datis; corpore infra nigro nitido, abdomine in medio siiaceo-maculato. 
Long. 8 lin. 

Hah . West Australia. 

Of all the named species known to me, I can only compare this 
to S. filitlarim , MacLeay, jun.; hut, inter alia , it is shorter, the 
tubercles on the elytra larger and more numerous, and those on the 
base much depressed. 

Sclerorhinus meliceps. S. oblongus, fuscus, opacus; capite 
rostroque squamis angustis et setiformihus Isete ochraceis, illo densis- 
sirne, tectis, hoc in medio modice excavato, carina media obsoleta; 
antennis fuscis; scapo hand elongate; oculis minusculis; prothorace 
vix transverso, apice basi latitudine fere mquali, lobis ocularibus sub- 
prominulis, apice xufo-marginato, granulis numerosis, basi indetermi- 
natis, singulis setam Izete ochraeeam gerentibus, rnunito; elytris subo- 
valibns, prothorace paulo latioiibus, eonfertim tuberculatis, tubercnlis 
minusculis, granuliformibus, plurimis aspersis aliis subseriatim dis- 
positis, apice nitidis et setam Lete ocliraceam gerentibus; abdomine in 
medio dense silaceo-piloso; pedibus rufescentibus, sparse pilosis; 
tibiis intermediis apice intus emarginatis. Long. /?} lin. 

Rah, Queensland (Rockhampton). 

This species is remarkable far the numerous small tubercles on 
the elytra and the notch on the intermediate tibirn, which, how¬ 
ever, may possibly be only a sexual character, 

■ Talaurinus victor. T, oblongo-ovatus, niger, in cavitatibus squa- 
mulis vel squamositate umbrinis vel griseis munitus; capite setigero- 
punctato; rostro crasso, antice profunde excavato, basi biimpresso, 
carina exteriore ad ocnlum protensa; clava basi elongato-obconica; 
prothorace transverso, utrinque in medio subangulato, granulis majus- 
culis sejunctim instructo; elytris prothorace latioribus, pone medium 
latioiibus, basi truncatis, humeris dentatis, apice paulo ampliatis, ad 
suturam triangnlariter productis, ubique granulis ineequaiibus sat eon¬ 
fertim instructs, granulis singulis setam subtilissimam gerentibus; cor- 
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pore infra nitide nigro, setulis minutis adsperso; tarsis sat angnstis, 
posticis hand elongatis. Long. 11 lin. 

Hab. South Australia. 

This description is made from a female ; the male has the apes 
of the elytra mucronate, and longer posterior tarsi. This fine spe¬ 
cies has the outline of T. rugifer, Bois., hut is very differently 
sculptured. 

Talaurinus funereus. T. oblongus, niger, vix nitidus, squamulis 
silaceis in cayitatibus munitus; capite parce setuloso, oecipite solo 
silaceo-squamoso; rostro brevi, punctato, capite angustiore, in medio 
profunde sulcato, basi bifoveato; scapo modice elongato; elava basi 
elougato-obconica; prothoraee transverso, utrinqne rotundato, gra- 
nulis mimisculis sat confertim munito; elytris pone medium latio- 
ribus, hnraeris tubereulatis, apice rotundatis, seriatim subfoveatis et 
granulatis, interstitiis parce tubereulatis, tuberculis posticis soils 
modice conicis, alteris granuliformibus ; corpora infra snbnitido; seg- 
mentis tribus ultimis abdominis in medio macula squamosa notatis. 
Long. 8 J lin. 

Hab, West Australia. 

The rostral fovea is formed by the approximation of the 
intermediate carina to the outer, which is a step towards its 
obliteration. On the elytra it is hard to say where the gra¬ 
nules end and the tubercles begin; but one or two may he 
counted in the first row (second interstice), four or five in the 
second, one in the third; the fourth or humeral row has also four 
or five, without counting four or five tolerably stout granules near 
the shoulder ; and the outer row has some five or six: the inter¬ 
mediate granules accompanying the foveas are very small. 

Talaurinus pustulatus. T. oblongo-ovatus, niger, obseurus, in 
cayitatibus asperse silaceo-squamulosus ; capite parce setuloso; rostro 
brevi, crasso, basi bifoveato; scapo modice elongato; elava 1 basi 
elongato-obconica; prothoraee subtransverso, utrinqne rotundato, 
granulis depressis majuseulis munito; elytris irregulariter foveatis, et 
granulatis, tuberculis minuseulis, breviter conicis, sat remote obsitis, 
humeris tuberculatis, apice rotundatis, ad suturam, paulo productis; 
corpore infra subnitido; segmentis intermediis in medio maculatim 
squamosis. Long. 74 lin. 

Hab. West Australia, 

In this dull black species the granules and tubercles are much 
flatter than usual. . On the elytra it is difficult to trace any linear 
arrangement of the fovese, but the tubercles are dispersed in the 1 
following manner :—four or five in the first row, eight or nine in 
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tlio second, one in the third, and in the fourth or humeral row 
two, which are quite posterior; at the shoulder, and forming the 
outer row, are granules only, 

Talaurinus carbonarius. T. ovatus, niger, opacus, squanmlisfili- 
formihus minutis nigrescentzbus adspersus; capite subtiliter pimctu- 
latos rostro erasso, capite paulo angustiore, antice modice exeavato, basi 
bifoveato; scapo sat breviusculo; clava elliptica; prothoraee trans- 
verso, utrinque rotundato, granulis minuseulis sat confertim mnnito, 
lobis ocularibns manifestos; elytris postice paulo latioribus, humeris 
vix productis, apice late rotundatis, dorso transversim foveatq, inter- 
stitiis mdete'rmmatis, paulo elevatis, granulis parvis seriatim et biseri- 
atim ordinatis; corpore infra nigro, vix nitido. Long. hn. 

Hah. West Australia, 

The intermediate rostral carinse are in this species almost 
entirely obliterated, so that in reality there is only a short stout 
carina on each side; the sculpture of the elytra is confined to 
small approximate granules, each hearing a pale minute seta 
arranged in lines, or here and there in double lines, with well- 
marked transverse fovese between them. 

Talaurinus phrynos. T. ovatus, fuscus, squamulis minutis silaceis 
vestitus, supra granulis numerosis, singulis setam magnum gerentibus; 
capite punctulato, fro rite valde convexo; rostro brevi, capite paulo 
angustiore, antice modice exeavato, carinis intermediis approximates, 
basi sulco flexnoso impresso; oculis subovalibus ; clava breviuseula; 
prothoraee vix transverso, utrinque fortifcer rotundato, confertim 
granulato, dorso utrinque vitta pallida notato; elytris leviter depresses, 
subeostatis, lateribus ampliato-rotundafcis, humeris tuberculo parvo 
instmetis, apicibus ad suturam dentato-productis, dorso transversim 
foveato-impressis, granulis minutis nitide nigris seriatim ordinatis, 
maculis mdistinctis vittatim notatis ; corpore infra nigro, subnitido; 
abdomine granulis minutis adsperso. Long. 9 lin. 

Hah. Queensland (Rockhampton). 

A broad dull-coloured species indistinctly striped or mottled 
with greyish ; the numerous minute glossy granules on the elytra 
are seated on slightly raised lines, the alternate ones, of which 
there are three on each elytron, including one close to the suture, 
are more pronounced; the seta; are only large when compared 
with the granules from which they arise. It is probably near 
T. mcertus, MacLeay, jun., which, however, is described as 
“ oblongo-ellipticus niger cmei'eo-squamosus,” Trans. Ent. Soc. 
New South Wales, 1. p, 221. 
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Talaurinus molossits. _ T. oblongus, niger, nitidus ; eapite rostroque 
brevibus, sparse punctulatis, illo lato. hoc paulo angustiore, carinis 
intermediis brevibus, conjunctis, baud prominulis ; seapo pone oculum 
baud protenso; clava parva, subelliptica; prothorace subtransverso, 
ampliato, utrinque fortiter rotundato, granulis majusculis sat confer« 
tim munito; elytris pone medium paulo latioribus, humeris tubereu- 
latis, apice subrotundatis, ad suturam perparum divarieatis, seriatim 
tuberculatis et granulatis, squamulis minutis in cavitatibus munitis, 
tuberculis nonnullis oblongis, vel ad basin transversis, plurimis conicis, 
ad latera imequaliter granulatis; abdomine segmentis tribus ulfcimis 
squamis maeulatim notatis. Long. 9 lin. 

Hab.*We st Australia. 

A robust species, with a short scape and small antenna?, whose 
immediate affinities are not obvious. The tubercles on the elytra 
are thus disposed: the second interstice has five, mostly oblong, 
tubercles; the third has from fourteen to sixteen, extending from 
the base, where they are somewhat transverse, to the apex, the 
fourth three, the fifth or humeral twelve, but three or four of the 
posterior only are conical; the outer row has nine or ten mostly 
rounded tubercles or large granules ; the first or sutural interstice 
is also rather roughly granulate. 

Talaurinus melangpsis. T. oblongo-subovatus, niger, nitidus, 
supra esquamosus, granulis tuberculisque, singulis setam minutam ge- 
rentibus, confertim munitus ; eapite antiee fortiter granulate; rostro 
brevissimo, erasso, modice exeavato, pone apieem sulco |-formi xm- 
presso, basi inter carinas utrinque granulo unico notato; antennis 
gracilibus; prothorace transverso, lateraliter rotundato, sat confertim 
granulate, lobis ocularibus obsoletis ; elytris ovalibus, in medio latiori¬ 
bus, basi subtruncatis, humeris calloso-productis, seriatim tubercu¬ 
latis, regione scutellari granulatis, tuberculis conicis, versus apieem 
manifeste minoribus$ corpora infra sparse nigro-setoso, in medio 
setis longitudinaliter eondensatis; pedibus pieeis, Long. 6 lin* 

Hah. West Australia. 

The angular transverse groove just behind the apex of the very 
short rostrum, followed by a corresponding elevation, which is 
formed by the union of the two inner oblique carinm, differenti¬ 
ates this species from any of its section among the tuberculate 
species of Talaurinus . 

Talaurinus simulator. T. oblongo-ovatus, niger, nitidus, supra 
granulis tuberculisque majuseulis, squamulam minutam gerentibus, con¬ 
fertim munitus; eapite fere laevigato; rostro crasso, fortiter exeavato, 
basi profunde bifoveato; antennis crassioribus; prothorace minus 
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transverse, granulis majusculis subdepressis munito, lobis ocularibus 
manifestis; elytris pone medium latioribus, basi areuatis, humeris vix 
productis, tuberculis majusculis usque ad apieem instructs, lateribus 
in eavitatibus albido-squamosis; corpora infra sparse punctulato, baud 
seioso. Long. 8 lin. 

Hab. West Australia. 

Tbe principal differences between this and the last species are 
the larger size of tbe tubercles, more ovate outline, stouter an¬ 
tennae, the presence of ocular lobes, and tbe incurved base of tbe 
elytra; tbe sculpture of tbe rostrum, moreover, is essentially 
different, and resembles tbat of T. tuberculatus ; but tbe rostrum 
itself is mu eh thicker and shorter, and tbe bead is concave in 
front. 


Talaurinus Macleayi. T. subangustatus, niger, squamis supra 
cineraeeis silaceisque vittatim, lateribus albis, vestitus; capite ros- 
troque setigero-punctatis, hoc brevi, capite vix angustiore, fortiter 
trisuleato, carinis intermediis subparallelis; fimiculo articulis quatuor 
ultimis subrotundatis ; prothorace sub transverse, utrinque ampliato- 
rotundato, granulis sat coufertim munito, sed in medio pone apieem 
longitudinaliter interrupto; elytris prothorace baud latioribus, (5) 
paulo angustioribus, humeris baud productis, apice late rotundatis, 
seriatim irregulariter foveatis, Lateribus inasqualiter granulatis, supra 
tuberculis majusculis conicis in seriebus tribus ordinatis ; eorpore 
infra pedibusque albo-squamosis maculis nigris irroratis ) abdomine 
nudo, maculis albo-squamosis notato, segmento ultimo, in utroque 
sexn, medio nigro-velutino. Long. 7 lin. 

Hab* King George’s Sound. 

A very distinct species, which, but for its strongly convex fore¬ 
head, 1 should have referred to Amycterus ; in tbe first row tbe 
tubercles, two or three in number, correspond to gaps in tbe 
second row, which has six or seven tubercles, whilst tbe outer row 
has eight, I dedicate this species to William MacLeay, jun., Esq., 
who has added so much to our knowledge of this group. 

Talaurinus encaustus. T. ovatus, niger, squamulis minutis, supra 
silaceis albisque variegatus, lateribus abdomineque albis nigro-irrora- 
tis; rostra capite baud angustiore, fortiter trisuleato, carinis inter- 
mediis divaricatis, eapiteque setigero-punctatis, vix squamosis; funi- 
culo articulis quatuor ultimis obovatis; prothorace transverse, utrinque 
rotundato, granulis sat coufertim munito, sed in medio pone apieem 
longitudinaliter interrupto, lobis ocularibus leviter promimilis, dorso 
utrinque subvittatim plagiato; elytris brevibus, convexis, lateribus 
rotundatis, in medio prothorace manifeste latioribus, tuberculis conicis 
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mimzsculis numerosis, grannlisque intermixtis, instructs, supra irre- 
gulariter albido-plagiatis, apiee sat late rotundatis; tarsis intemiediis 
posfcieisque angustis. Long. 7 lin. (rost. inel.). 

Ilab. King George’s Sound. 

The head and prothorax in this species are not unlike those of 
the preceding; but the short convex elytra with their numerous 
tubercles are essentially different. 

Talaurinus tenuipes. (PL II. fig. 2.) T. niger, opacus, latcri- 
bus aliquando abdomineque niveo-maculatis; rostro capite angustiore, 
basi antice in medio bifoveato; fronts fere obsolete granulata; funiculo 
articulis quatuor ultimis rotundatis; elava basi oblongo-obconiea; 
protlioraee trails verso, antice dilatato, ante medium latiore, turn ad 
basin gradatim angustiore, basi ipse quam apice niulto angustiore, 
granulis elevatis subconicis sejunctim munito; elytris ovato-eordatis, 
insequaliter granulatis, singulis tuberculis eonicis in seriebus duabus 
ordinatis, tuberculo humerali bifido, apicem versus minus granulatis; 
pedibus elongatis, gracilibus; tarsis, praesertim posticis, linearibus, 
longiusculis. Long. 4-5 lin. 

Hah, Swan River (Albany). 

The description is made from an individual nearly deprived of 
scales, but having a shorter and more characteristic prothorax 
than another individual, which has small silaceous scales on the 
upper parts and the sides dotted with pure white spots; the 
femora and tibiae also are clothed with white scales. This species 
is allied to T, hystricosus, So far as the linear tarsi are concerned, 
there are intermediate forms which take us back to the very short 
tarsi of T. rugiceps , MacLeay, jun. 

Talaurinus tessellatus. (PI II fig. 11.) T. oblongo-ovalis, niger, 
variegatim albido- sikeeoque sejunctim squamosus; rostro antice 
parum excavate, capite paulo angustiore, cum capite fuscis, vitta grisea 
supra oculum alteraque in medio, ad apicem rostri divisa, ornatis; 
funiculo articulis quatuor ultimis subtriangularibus; clava basi elon- 
gato-obconica; protlioraee longitudine vix latiore, lateribus ampliatis, 
granulis parvis asperso, fusco, dorso vittis tribus albidis ornato ; elytris 
postice gradatim latioribus, apice subtruncatis, subseriatim granulatis, 
interstitiis fortiter foveato-impressis, albidis, silaceo-variegatis, sparse 
fusco tessellato-maculatis; corpore infra nitide nigro; abdomirte 
segmento singulo trimaculatim silaeeo-squamoso; mesosiemo pro« 
minulo; pedibus nigro-maculatis. Long. 7 lin. 

Hap, Western Australia (Champion Ray). 

A species, like many others, lying between Talaurinus and 
BelerorMnus; it may to a certain extent he compared with T, 
Manglem, 
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Talaurinus geniculatus. T. oblongo-ovalis, niger, squamis griseis 
silaceisque variegatus; capite granulato; rostro brevi, antice parum 
exeavato, triangulariter impress©., triangulo utrinque albo-marginato ; 
prothorace modice transverso, apice quam basi augustiore, remote 
granulate* griseo, supra vittis duabus silaceis ornato ; elytris breviter 
ovatis, basi paulo depress!s, humeris tuberculatis, tenuiter striato- 
punctatis, interstitiis elevato-granulatis, anterius granulis minoribus 
depressis, posterius et lateraliter majoribus conieis, dorso griseis* sub- 
vittatim siiaceo-variegatis, lateribus albis ; pedihus albido-squamosis, 
femoribus apice nigris. Long. 8 lin. 

Hab. West Australia. 

Allied to T. Manglesii , Boh., but differently coloured, with 
shorter more depressed elytra, smaller granules at the base, and 
much fewer posteriorly. 

Talaurinus lemmus. T. ovatus, niger, plagiatim griseo-squamosus; 
rostro brevi, in medio farther anguste sulcato, sulco basi bifurcato ; 
elava antennarum funicolo vix crassiore, basi elongato-obconiea; 
prothorace transverse* utrinque rofcundato, basi quam apice parum 
angustiore, supra sparse granulato, vittis tribus griseis ornato ; elytris 
subeordatis, humeris dentato-productis, seriatim profunde foveatis, 
transversim paree granulatis, apicibus paulo divaricatis, supra plagis 
griseis notatis, lateribus sejunctim albido-squamosis; corpore infra 
nitide nigro. Long. 4 lin. 

Hab. Western Australia. 

In appearance like T. spinosus, MacLeay, jun., but the elytra 
rather granulate than tnberculate, and a totally different rostrum, 

Talaurinus pupa. T. ovatus, niger, fere esquamosus, capite ros- 
troque granulatis, hoe rnagis rugoso, in medio paulo, apice farther 
exeavato, fronte sulco V-formi impresso; antennis nitide nigris, elava 
latiore; prothorace transverse, utrinque rotundato, basi quam apice 
parum latiore, supra sat confertim fortiter granulato, lateribus tuber- 
culatis j elytris subcordatis, humeris dentato-productis, seriatim 
eonico-tuberculatis, sed regione suturali granulis parvis instructis, 
lateribus albido-maeulatis; corpore infra nitide nigro. Long 4 lin* 

Hab. West Australia. 

Allied to the preceding, but nearly without scales above, and 
the elytra tuberculate. In two females, which are considerably 
broader than the males, there is an indistinct whitish stripe on 
each side of the prothorax. 

Talaurinus cariosus. T. elongato-ovatus, squamulis minutisparee 
adspersus ; rostro longiore, in medio valde exeavato, basi subtiliter 
transversim suleato; funiculo articulis subpyriformibus; elava basi 
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oblongo-obcoaica; prothorace longiore quam latiore, subcylindrico, 
antice in medio pro fun de longitudinaliter, ad iatera transversim 
et pone medium irregulariter transversim sulcato, sulcis minori- 
bus basin versus longitudinaliter impresso 5 elytris ovalibus, pro- 
thoraee ubique paulo latioribus, nodulosis, cavitafcibus foveiformibus, 
humeris hand prominulis; corpore infra tenuiter remote punctulato. 
Long. 5-6 lin. 

Hab . West Australia. 

Mr. MacLeay would probably arrange Ibis species in Ms fourth 
section “ Eoveati;the elytra, however, are neither granulate or 
tubereulate, and are without a trace of setae. 

Talaurinus capito. (PL II. fig. 7.) T. fnsco-niger, opacus, 
sparse setosns; eapite magno ? rosfcro brevi, ad apicem capite latiore, 
antice vix excavato, linea impressa spatia duo ovata in medio 
includente ; oculis parvis ; antennis validis : funieulo articulis dnohus 
basalibus longiusculis, eaeteris snbobconicis, ultimo longiore; clava 
basi oblongo-obconiea; prothorace iatitudine vix longiore, basi quam 
apice angustiore, in medio utrinque subangulato, ubique eonfertim 
grannl&to; elytris obovatis, seriatim foveatis, interstitiis transversim 
conferte granulatis, apice rotundatis; corpore infra setis numerosis 
appressis munito; tarsis niodiee dilatatis. Long. 9 lin. (rost. 
inch). 

Hah. Champion Bay. 

Be mark able for the large size of the head, and the regularity 
of the sculpture; T. angustatus , MacLeay, jun., has a similarly 
marked rostrum. 

Talaurinus ljsvicollis. (PL II. fig. 8 .) T. ovatus, niger, sub 
nitidus, esquamosns; capite rostroqne disperse subtiliter punetatis, 
hoc longiore, ad apicem latiore, in medio oblique biearinato; anten- 
nis setosis; funieulo articulis quatuor ultimis valde transversis; elava 
breviter elliptica: prothorace transverse, utrinque rotundato, supra 
laevigato, subtihssime remote punctulato, lateribus obsolete granulato; 
elytris ovato-cordatis, basi prothorace in medio latioribus, profunde 
et grosse foveatis, foveis magnis, insequalibus, apice parum productis; 
corpore infra nigro, impunctato, segmentis singulis in medio macula 
pallide ochracea ornatis. Long. 7 lin. 

Hab. Victoria. 

This species has no relationship to any of the three species of 
the Hbveati group described by Mr, MacLeay, jun. It seems to 
be the only species of Amycterin© with a smooth prothorax. 
The rostrum is marked in a manner not unlike T. Masiersii, 
MacLeay, jun. 

LINK. JOUBN.—ZOOLOGY, VOL* XII. 2 
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Molochtxjs. 

Mostrum erassum, anfcice transversiin arcuato-exeavatum, basi sul¬ 
catum. Frothorcuv angulis posticis obliquis, ad elytra baud 

arete applieatus; tarsi artieulis omnibus dilatatis. Cetera ut 

in Talawrim. 

The only exponent of this genus is an insect not very unlike 
Cuhieoi'hjncJms maximum, MaeLeay, jun.; but its affinity is appar¬ 
ently more with Talaurinas , the sculpture of its rostrum being a 
somewhat extreme modification of the typical characters, but 
having the tarsal joints unusually dilated. The granules on the 
prothorax are fitted into one another, somewhat like the scales on 
a fish. 

Molochtus gagates. (PL IL fig. 9.) M. oblongus, subplanatns, 
niger, nitidissimus; fronts valde convexa, opaea, subtiliter punctata; 
xostro utrinque supra scrobes fortiter punctate, lamina triangular! 
profunde excavate; seapo modiee elongate j fimiculo artieulis duobus 
basalibus obconiois, eaeteris oblongo-moniliformibus; clava longe 
pedimculata; prothorace transverso, antice sulcato, supra confertis- 
sime granulate, postiee utrinque dente parvo instructo; elytris trans¬ 
verse foveatis, tuberculis conieis confertim instructis, hnmeris 
rotundatis dente ininore armatis; corpore infra tenuiter punctate. 
Long. 9-11 lin. 

Jlab. West Australia. 

0u bicorhyxch us cichlodes. C. ovatus, niger, interrupt© silaeeo- 
squamosus; rostro latissimo, late excavato, in medio eanalieulato; 
fronte rostroque vittis duobus silaceis ornatis; funiculo artieulis 
quatuor ulcimis breviter obeonicis; oculis longe ovatis ; prothorace 
transverse, sat remote nitide granulate, supra albido-trivittato; 
elytris pone medium latioribus, transversiin subeorrugatis, seriatim 
granulatis, dorso utrinque vitta albida decorato; corpore infra nitide 
nigro, segmentis singulis abdominis in medio silaceo-notatis. Long. 
4-4§ lin. 

Hab, West Australia. 

A well-marked species, somewhat resembling Talmrinm crice- 
tus , but which, except for the spine or tooth over its eye, might 
have been referred to Sclerorhinus. Another species, Acantho - 
lopJms scoiobioides , Hope’s MS., is probably, according to the 
short description of Mr. Waterhouse, the male of O. Bokemcmi * 

■* In this species and one or two others not described, the anterior coxae are 
not contiguous; but as they are so in <7. calcaratus, MacLeay, jun./which cannot 
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(0. angular is, MacLeay, jun.). The 0. scotobioides of some col¬ 
lections (not of Hope) may be distinguished by the following 
characters:— 

Cubicorhynchus sterilis. C. moroso assimilis, sed antennis gra- 
cilioribus, funiculo articulis subpyriformibus ; prothorace subtiiiter 
remote granuloso 5 elytris interstitiis fere obsolete granulatis, tarsis 
minus dilatatis. Long* 5-6 lin, 

Hab. Victoria. 


Oheiotitphijs. 

Rostrum angustlus, basi profunde transYersim sulcatum, in medio 
anguste eaixaliculatum. Oculi inajusculi, ovati, tenuiter graxiu- 
lati, prothoraci contigui. Cmtem nt hi Tahmrino . 

In Talaunnm the eye is small, round, and away from the pro¬ 
thorax ; and the sculpture of the rostrum, which is rather deep, 
especially in proportion to its breadth, cannot be considered a 
modification of that of Talaurinus. The species described below 
is remarkable for its pale ochreous-grey colour, with a few patches 
of brown, and for its prominent conical shoulders. 

Chriqtyphus acromialis. (PL II. fig. 10 .) C. oblongo-ovatus, 
niger, sat dense paliide griseseenti-squamosus fusco-plagiatxis; capite 
rostroque supra grisescentibus, lateribus nigris; antennis squamosis, 
modice elongatis; funiculo articulis duobus basalibus bbconieis, 
cseteris subobconicis ; clava anguste elongata; prothorace apice quam 
basi fere duplo angustxore, utrinque fortiter rotundato, pone apicem 
transversim impresso, dorso granulis diversis nitide nigris bivittatim 
obsito, lateribus etiam granulatis, interspatiis subaureo-squamo- 
sis; elytris seriatim foveatis, interstitiis, regione sutixrali excepta, 
Irregulariter conico-tubereulatis, apicibus paulo produetis; eorpore 
infra nitide nigro, sternis medioque abdominis griseo-sqaamosis. 
Long. 6 lin. 

Hah. Western Australia (Champion Bay). 

Alexxbhea. 

(Amycterinm.) 

Caput transrersum, antice eonvexum ; rostrum crassiusculum, sed 

be separated from them, the character in this case is not of generic value, I 
give €. angularis as the male of C. Bohemani on the authority of Mr. Du Boulay, 
who takes it abundantly at Champion Bay. hfo species was described when 
Lacordaire differentiated the genus; it remains, therefore, without a type. 

2 # , 
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capite multo angustius, basi sulcatum, bitubereulatum. Scrohes 
arcuata 3 , ad oculos baud protensse. Oculi ovati, tenuiter granu- 
lati, Bcapus breviuseulus (in A . notaia longior); funiculus 
articulis duobus basalibus breviter obconicis, e&teris trails- 
yersis ; elava breviter ovata. Prothorace subtransversus, apice 
multo angusfcior, basi utrinque obliquus, ad elytra hand arete 
applicatus, lobis ocularihus paulo prominulis. Elytra elongate- 
eordata, apicibus productis. Pedes breviusculi; tarsi articulis 
tribus basalibus angulis anticis productis, subtus hi&pidis. 

In the bituberculate base of the rostrum this genus resembles 
Odifesus ; but the scape, although rather short, is that of the more 
typical Amycterinse. A line of granules at the sides of the pro- 
thorax gives it the appearance of being serrated. The scutellum 
is not always apparent, owing to the elevation of the elytra at its 
sides. The coloration of A. notaia is somewhat complicated, ami 
is apparently rather variable. 

Alexirhea not at a. (PL II. fig. 4.) A, oblongo-ovata, nigra, 
squamis piliformibus cervinis fusco-variegata, setisque nigris adspersa; 
rostro rude punctate, in medio anguste canaliculate, basi tuberculis 
duobus eonicis divaricatis munito; capite subtiliter umbrino-squa- 
snosoj prothorace iuasquali, latitudine paulo breviore, subseriatim 
granulate, utrinque, apice exeepto, parallelo, pone apicem et basi lon- 
gitudinaliter impresso, dorso fusco, medio et vitta lateraii albo; elytris 
suleato-punctatis, interstitiis alternis convexis, vel costatis, singulis 
postice nodulis duobus, interiore majore, nmnitis, basi truncatis, dorso 
maculis irregularibus fuscis bene limitatis ornato; corpore infra fusco, 
pills elongatis remotis vestito; pedibus albo-squamosis, setis nigris 
adsperais. Long. 5| lin. 

Hab. Western Australia. 

Alexirhea aurita. A. oblongo-ovata, nigra, opaea, subtiliter vage 
griseo-squamulosa; rostro breviusculo, basi profunde excavato-sul- 
cato ; scapo brevi $ prothorace longitudine latitudini sequali, utrinque 
rotundato, tuberculis validis eonfertim munito, in medio longitudina- 
liter canaliculate, pone apicem transversim snlcato; elytris subseria¬ 
tim fortiter foveatis, interstitiis elevatis, tubereulatis, tuberculis 
mimiseulis, postice singulatim nodulis duobus, interiore majore, 
munitis, sutura squamulis subsilaceis adspersis, basi arcuatis, humeris 
projectis, apice rotundatis, sutura tuberculato-productis ; corpore 
infra in medio longitudinaliter dense fusco-setuluso 5 abdomine 
utrinque ferrugmeo-maculato; pedibus albo-squamosis, setulis ad¬ 
spersis. Long. 5 lin. 
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Hob. West Australia. 

•Besides the colour, which, however, varies much in intensity, 
the form of the prothorax, and of the elytra at the base, will at 
once differentiate this species from the last. 

Alexirhea falsifica. A. oblongo-ovata, nigra, ©paca, hnmeris (in 
unico spec.) griseo-squamosis; scapo breviusculo; prothorace ut in 
prsecedente, sed minus rotundato, canalicula vittaque utrinque griseo- 
squamosis ; elytris subseriatim fortiter foveatis, iuterstitiis elevatis, 
irregulariter tuberculatis, cornibus duobus ad suturam supra apicem 
obsitis, et apice ipso similibus, humeris vix productis, corpore infra 
nigro-setosulo; pedibus albo-squamosis, setulis adspersis. Long, 5 
lin. 

Bab . Western Australia (Champion Bay). 

The two horn-like projections (contiguous, and therefore appar¬ 
ently one) on the suture above the apex of the elytra are peculiar 
to this species. 

The following table will give an idea of the principal charac¬ 
ters of the genera of the long-scaped Amy eternise Alexirhea , 
however, might perhaps have been better placed with the short- 
scaped genera (“ Euomides ” of Lacordaire). 

Bostrum (or head) crested (either with tubercles or spines). 

“With ocular lobes.. Acantkoloylms^ Schon. 

Without ocular lobes. 

Bostrum broad. 

Forehead flat, a transverse suture separating it from the 
rostrum .... Guhieorhynchus , Lac. 

Forehead convex and rugose. Hyborliynckm^ MacLeay, jun. 
Bostrum narrow. 

Eyes coarsely faceted .... Anascoytes , n. g. 

Eyes finely faceted . Poly creta, n. g. 

Bostrum not crested. 

Male with anal forceps ...... Psdlidura , MacLeay. 

Male without anal forceps. 

Scape extending beyond the eye. 

Base of the prothorax closely applied to the elytra. 

Head and rostrum concave. 

Amycterm , Schon. 

Head convex. 

Bostrum broad, with two oblique ridges, 

Talai&nnm , MacLeay, jun. 
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Eostrom broad, with a straight edge on each. side. 

Sclerorkimis , MacLeaj, jinx 
Bostrum narrow .... Chriotyphus, n. g. 

Base of the prothorax not closely applied to the elytra. 

Molochtus, n. g. 

Scape not extending to the posterior border of the eye. 

Alexirhea , n, g. 

Mtotbotus. 

Caput antice convexum, integrum; rostrum crassum, versus 
apicem triangulariter excavatum; scrobes arcuatse, ab oculos 
distantes, postice bene limitatee. Scapus brevis, gradatim in- 
erassatus; funiculus validus. Oculi tenuiter granulati. Pro- 
thorax transversus, lobis ocularibus prominulis, oculos fere 
obfcegentibus. JElytra ovata, basi incurvata. Tarsi breves, 
sublineares, articulis tribus basalibus anguiis terminalibus 
spinosis, eiliatis. Abdomen segmentis tribus intermediis sub- 
sequalibus. 

It is not without hesitation that I place this genus among the 
short-scaped forms of Amycterinse; but its large ocular lobes 
nearly covering the eyes in repose, and a certain resemblance in 
its contour, induce me to think that it is nearer to Amorphorhinus 
than, to any other genus, although some of the Talaurini are not 
very dissimilar. The abdomen in the following species is of a 
remarkably square form, the last segment being as large as the 
three preceding together; it is also thickly clothed with golden- 
brown spine-like hairs. 

Myotrotus obtusus. (PL II. fig. 5.) M. subovatus, paulo plana- 
tus, squamositate obscure umbrina tectus, setis nigris erectead- 
spersus; capite rostroque dense squamosis, hoc basi utrinque modice 
excavato ; antennis dense squamosis ; funiculo articulis duobus basa- 
libus breviusculis, creteris valde transversis; clava breviter elliptica ; 
prothorace ad latera paulo ampliato, granulis depressis irregulariter 
adsperso; elytris postice gradatim latioribus, ad apicem declivibus, 
apice ipso late rotundato, dorso, regione suturali excepta, inscqualiter 
subtiliter granulatis; corpore infra pedibusque, unguiculis solis excep- 
tis, dense griseo-squamosis. Long. 5 lin. 

Hab. Queensland (Rockhampton). 

Catachjsnus scintxllans. C, ovatus, supra, capite, rostro pedi¬ 
busque squamis margaritaceo-viridibus, in certa luce splendide aureo- 
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viridibus, infra laete cseraleis sejunctim vestitus; antennis nigris; 
prothorace oblongo ; elytris prothorace multo latioribus, substriato- 
punctatis, interstitiis planatis. Long. 4 lin. 

Sab, Philippine Islands. 

Besides the difference of colour, this species has a narrower 
prothorax, and the front between the eyes not depressed as in (7. 
circulus. 

Eugnathus bracteatus. E . angustus, ovatus, niger, supra capite 
rostroque squamis concoloribus, aureo-viridibus intermixtis, vestitus ; 
capite inter oeulos rostroque sat fortiter excavatis; antennis nigris ; 
scapo paulo arcuate; funiculo arfciculo primo valid©; prothorace sub- 
transverso, utrinque manifeste rotundato ; scutello parvo ; elytris sub- 
striato-punctatis ; corpore infra pedibusque squamis cseraleo-viridibus 
tectis. Long. 24 lin. 

Hah . Tsusima. 

A narrow species, with sparkling golden-green scales, dotted 
about among others of a deep black. Tsusima is an island in 
the Oorean Channel, where this species was found by Mr. Arthur 
Adams, B.Nf. 

Eugnathus chloroticus. E. ovatus, niger, squamis pallide aureo- 
viridibus sejunctim, infra pedibusque magis dense, vestitus ; antennis 
nigris; scapo recto; funiculo artieulo primo ampliato,* prothorace 
transverse, utrinque parum rotundato ; scutello vix conspicuo elytris 
latiuseulis, striato-punctatis, apicibus acuminatis, paulo divaricatis. 
Long. 3 lin. 

Hab. Formosa; North China. 

There is an admixture of brownish scales on the elytra, vary¬ 
ing in extent in my two specimens, but very slight indeed in one 
of them. 

Orthorhinus palmaris. (PL I. fig. 7.) 0. cyiindrieus, 

niger, squamis concoloribus plemmque vestitus ; rostro, apice exeepto, 
rugoso-punctato; funiculo articulis sectmdo tertio quartoque con- 
junetim (d) primo hand longioribus, ($) brevioribus; prothorace 
sat confertim grosse granulate, interspatiis subtiliter vage squa- 
moso, disco utrinque albo-subvittato; elytris sulcato-punctatis, in¬ 
terstitiis, prsesertim alternis, fortiter elevatis et uniseriatim granulatis, 
squamis subsilaceis, vel subalbidis, faseias duas arcuatas formantibus, 
unam ante, alteram pone medium sitam; corpore infra sat vage brun- 
nescenti-squamoso; tarsis omnino subalbidis, anticis in maribus vald e 
dilatatis et nigro-fimbriafcis. Long. 8 lin. 

Hah. Ceram. 

Orthorhinus arrogans. 0. oblongo-ovalis, niger, squamis con 
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coloribus plerumque vestitus; rostro rugoso-puncfcato j fimkulo arti- 
eulo sec an do quam primo ($) paulo, () dimidio breviore; protho- 
race sat confertim grosse granulato, interspatiis subtiliter squa¬ 
mosa, lateiibus plaga subobliqua ornato; elytris sukato-punefcatis, 
punetis approximate, interstitiis convexis, tnagis remote granulatis, 
fascia media areuata maculisque posticis albis ornatis; tarsis anticis 
minus dilataiis. Long. 6-8 lin. 
llab. Ceram; Amboyna; Bouru. 

At the first glance these two species have much the same ap¬ 
pearance ; but their contour will at once distinguish them. The 
markings are somewhat variable ; in one of my specimens of the 
species before us the posterior spots are absent. 

Cenchkena. 

(Erirhininse.) 

liostrum cylindricum, arcuatum; scrobes antemedianse, recta;. 
Sea pus oeulum baud attingens; funiculus 7-articulatus; dava 
adnata. Oculi angusti, subfortiter granulati. Pr other ax paulo 
transversus, apice tubnlatus, basi bisinuafcus; lobis. oeularibus 
hand prominulis, vel obsoletis. Scutellum nullum. Elytra ob- 
longa, prothorace latiora, basi refiexo-marginata. Pedes validi; 
femora incrassata, mutica; tibiae intus bisinuatae, apice cal ca¬ 
rat® ; tarsi triarticulati, articulo ultimo ampliafo-rotundato; 
coxae antic® contigu®. Abdomen segmentis duobus hasalibus 
ampliatis. Corpus oblongum. 

Among the few genera of Erirhininse with three-jointed tarsi, 
this genus may be known by its straight scrobes, a funicle of seven 
joints, and the absence of a seuteilmn. The three species de¬ 
scribed below are densely scaly, except their antennae and tip of the 
rostrum, and have erect curiously hooked bristles sparingly scat¬ 
tered on the upper surface. 

Cenchrena fasciata. (PL III. fig. 9.) C. supra griseo-squa- 
mosa, fnscescenti-nebulosa; rostro prothoraci longitudine aequali; 
antennis subtestaceis; prothorace crebre punctato; elytris fortiter 
sulcato-punetatis, interstitiis, prsesertim altemis, elevatis, paulo pone 
medium fascia lata bmnnea ornatis; abdomine infra in medio argenteo- 
squamoso. Long. 1J lin. 

Hub. Am; Waigiou. 

Cexcheena pcecila. C. supra cervino-brurmeo-squamosa, elytris 
niveo-maculatis; rostro prothorace paulo longiore, squamis conco- 
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loribus leviter iuduto; antennis subtestaceis ; prothorace erebre punc- 
tato; elytris suleato-foveatis, interstitiis elevatis, macula humeral! 
alterisque paucis adspersis; eorpore infra griseo-squamoso. Long. 
U-n iin. 

Hab. Batchian. 

Cenchrena suturalis. C. supra fuscescenti-squamosa, elytris 
dimidio basali sutura albis; rostro prothorace manifeste longiore, 
ferrugineo, apice excepto, dense squamoso; antennis subtestaceis; 
prothorace erebre punctato; elytris suleato-foveatis, interstitiis ele¬ 
vatis, regione humerali et pone medium pallidioribus. Long. 1^ Iin. 

Hab. Stria. 


Thechia. 

(Erirhininae.) 

Bostrum cylindrieum, areuatum; aerobes medianm, reetse. Scopus 
oculum vix attingens funiculus 7-articulatus: clova adnata. 
Oculi rotundati, grosse granulati. Brothorax transversus, apice 
parum prodiictus, lobis ocularibus nullis. Scutellum distinctum. 
Elytra suboblonga, prothorace panlo latiora. Bedes breviusculi; 
femora incrassata, mutiea; tibiae intus bisinuatse, apice baud cal- 
caratse; tarsi triarticulati; coxae anticse contigiuB. Abdomen 
segmento sec undo ampliato. 

Allied to the last genus, but very distinct from it on account of 
its scutellum, and the tibia without the uncus or spur at the apex. 
Judging from my specimen, it is probable that the insect in a fresh 
state is tolerably closely covered with scales. 

Thechia fygmjea. T. subeylindriea, brmmeo-rufa, squamis pallide 
griseis vestita; rostro prothorace paulo longiore, basi fronteque ca¬ 
pitis sejunctim squamosis; antennis pallidioribus; funienlo articulo 
primo elongate, reliquis brevibus; clava ampla, ovata; prothorace 
latitudine longitudini sequali, apice constricto, antice paulo angustiore, 
utrinque modiee rotundato ; elytris prothorace paulo latioribns, paral- 
lelis, apicem versus gradatim rotundatis, striato-punctatis, interstitiis 
modiee convexis; tibiis antieis intus late mucronatis. Long. 1 iin. 
Hab, Champion'Bay. 

Tithehe. . 

(Erirhinina3.) 

Caput parvum, exsertum; rostrum elongatum, tenue, arcuatum, 
basi angustius; aerobes prmmedianse, rectse. Scopus oculum 
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attingeiis; funiculus septemarticulatus, articulis duobus basali- 
bus elongatis, cseteris breviter obeonicis; clam distincta. Oculi 
medio eres, tenuiter granulati. Prothorax apiee angustus, late- 
ribua ampliato -rotundatu s, basi truncatus. Elytra subcordi- 
formia, protborace vix latlora. Pedes antici majores; femora 
incrassata, infra dentata ; iibice subreetse, apice hand nneinatse; 
tarsi articulo tertio lobis angustis, divaricatis, quarto elongato; 
unyukuli divergences; pectus elongatum, ampliatum; coxae 
anticae globosss, sejuncfcse. Abdomen segmento secundo am- 
pliato. 

A curious genus, for which at present I am unable to suggest 
any affinity; provisionally it may be placed after Meriphus. 

Tithene microcephala. (PL III. fig. 13.) T. nigra, subnitida, 
capite pone oeulos macula fulva ornato, rostro capite quintuple lon- 
giore, supra tricarinato, earinis apicem versus serratis ; antennis 
oebraeeis, seapo clavaque infuseatis; funiculo articulo prime secundo 
longiore; protborace lougitudine latitudini Ee quail, tenuiter confertim 
punetulato j elytris striato-punefcatis, punctis approximatis, intersti- 
tiis confertim punctulatis; tibiis anticis intus longe pilosis. Long. 
2Jlm. 

Hah. Sarawak. 

Metrioxena subvittata. • M. pallide brunnea, elytris vitfca testacea 
arcuata ab burnero fere usque ad apicem signatis; rostro minus tenuato, 
opaco, manifeste punetato, basi supra oculum utrinque product©; an¬ 
tennis fulvis; protborace minus leviter punetato, quinquecarinato, 
marginibus irregulariter erosisj elytris striato-punctatis, interstitiis 
qiiinto et octavo elevatis; corpore infra ferrugineo-testaeeo, subtiliter 
punetulato. Long. 1 j lin. 

Hab. Macassar. 

The upper part of the rostrum at tbe base is bifurcated, and 
forms a well-marked ridge above each eye. In raj specimens of 
this species and its only congener, J£ sericollis (ante, vol. x. 
p. 442), the abdomen bas six segments; but this may possibly 
be sexual. It was a mistake to compare tbe genus to Apian ; the 
contour at least is not unlike Oxycorynus. 

Belus Wallaces JB. elongatus, cbalvbeatus; antennis piceis; rostro 
nigro ; capite tenuiter punetulato; protborace subconico, subtiliter vage 
punetulato, in medio baud canaliculate, lobo seutellari bifido; scutcllo 
valde transverse; elytris postice gradatim latioribus, subseriatim punc- 
tatis,punctis in regions suturali majoribus, apice paulo productis nigro- 
fimicul&tis, singulis postice niaculis duabus, e squamulis niveis con- 
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densatis, ornatis; corpore infra nitidissime viridi-metallieo, lateribus 
albo-maculatis; femoribus tibiisque, anticis exceptis, nitide rafo-femi- 
gineis. Long. 6 lin. 

Hab. Aru. 

Belus is one of the few genera of Coleoptera common and 
confined to the Papuan group and Australia. Prom the former 
we are indebted to Mr. Wallace for the two species here de¬ 
scribed, the only ones known at present; whilst Australia has 
about thirty-six. 

Belus inornatus. B. angustior, obscure nigro-fuscus, elytris pur- 
purascenfcibus, pilis griseis vage vestitus; capite parce rostro obsolete 
punctulato; antennis ferrugineis; prothorace transverse, in medio 
subcanalieulato, supra rugoso-punctulato ; scutello valde transverse ; 
elytris postice minus gradatim latioribus, rude eonfertim pimetulatis, 
apicibus mucronatis; corpore infra nitide nigro; femoribus ferrugi¬ 
neis, vel rufo-ferrugineis. Long. 4-5 lin. 

Hal k Mysol; Morty. 

This and the preceding are very distinct species; in my speci¬ 
mens both have the anterior femora bidentate beneath ; but this 
is not a specific character: I am not even sure that it is a sexual 
one, although hitherto it has been used for the differentiation of 
species. 

Euops ccelestina. E . brevis, nitidissime cserulea, violaceo resplen- 
dens; antennis rufo-fuscis, clava elongata, nigra ; rostro breviusculo % 
capite prothoraceque impimetatis, hoc in medio transversim impresso; 
scutello subquadrato, viridi-nitente; elytris subsuleato-pnnetatis, 
punctis medioeribus, sutura nigra j pygidio pedibusque nigro-cyaneis, 
illo sat sparse punctato. Long, If lin. 

Hob* New Guinea (Dorey). 

The anterior tibiae longer, curved, and sometimes running into 
a falcate process at the apex; in the females the anterior tibise 
are stouter, bulging out a little between the base and the middle, 
and having one or two spurs at the apex; but there are some ex¬ 
ceptions. M. Jekel, in ‘ Insecta Saundersiana,’ divides the genus 
into three groups, depending principally on the form of the body. 

Euops violacea. E. brevis, nitidissime eaeruleo-viokeea; antennis 
rufo-fuscis, minus elongatis; rostro breviusculo ; capite et prothorace 
subtilissime transversim eorrugatis, punctis minutis adspersis; scu¬ 
tello subquadrato; elytris sulcato-punctatis, punctis majusculis, sub- 
approximatis, sutura nigra j pygidio cyaneo, punctis distinctis parvis 
adsperso; pedibus cyaneo-fuscis. Long. If lin. 

Hab, Ceram. # 
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Euops p Lie at A, E . brevis, nitidissime caeruleo-viridis, violaeeo re™ 
splendens ; antennis fuscis ; capite sat rude punctate \ rostro brevi- 
usculo; prothorace transversim fortiter reticulatim erebre corrugate; 
scutello brevi, subquadrato; elytris fortiter sulcato-punctatis, inter* 
stitiis subeostatis, sparse impresso-punctatis, sutura nigra; pygidio 
viridi sat sparse punctate; corpore infra femoribusque intide viridibus; 
tibiis tarsisque viridi-fuscis. Long. If lin. 

Hah , Macassar. 

Euops trigemmata, E. brevis, nitide nigrescens, elytris violaceis ; 
antennis fulvis, clava griseo-tomentosa; capite rostroque chalybeatis, 
illo breviusculo; prothorace laevigato, impunctato; scutello subqua¬ 
drato, aureo-viridi; elytris subsulcato-punctatis, punctis baud approxi¬ 
mate, interstitiis latis, subplanatis, sutura nigra, humeris aureo-viridi- 
bus; pygidio atro, sat sparse punctate; corpore infra atro ; pedibus 
rufo-castaneis, femoribus viridi-lavatis. Long. 1| lin. 

Hah. Batcbian; Dorey. 

Euops serosa. E. brevis, viridi-fusca, nitida, elytris chalybeatis; 
capite rostroque aureo-viridibus, illo rarius pimetato ; antennis piceis; 
prothorace corrugate, basi minus impresso, lateribus foveato et aureo- 
vel sereo-micante; scutello transversim subquadrato; elytris sat for¬ 
titer sulcato-punctatis, punctis approximatis, interstitiis subeostatis, 
sparse subtiliter punctulatis, basi humerisque aureo-viridibus, sutura 
nigra; pygidio, corpore infra femoribusque aureo-viridibus; tibiis 
tarsisque nitide castaneis. Long. lin. 

Hah . Batcbian; Sarawak; Sula. 

The sculpture is like E. plicata, but it is more marked, especi¬ 
ally on the prothorax. 

Euops clavxgera. E. brevis, nitide nigra ; capite pone oculos for¬ 
titer pimetato; rostro breviusculo; antennis fuscis; clava valde ara- 
pliata, articulis sex prsecedentibus conjunctim longiore; oculis vix 
contiguis; prothorace subtiliter raro punctato, in medio vitta nitidis- 
sime aurea ornato; scutello subquadrato, aureo-viridi; elytris sub- 
sulcato-punctatis, punctis rainusculis, distantibus, interstitiis latis, vix 
convexis, humeris lrnte aureo-viridibus; pygidio sat sparse punctato; 
corpore infra pedibusque fuseo-nigris. Long. 1J lin. 

Hah. Queensland. 

This species is like the two preceding in having three bright 
green spots on the shoulders and scutellum respectively; the re¬ 
markable size of the club is at once diagnostic. 

Euops eucalypti. E. subbrevis, nitide nigra, capite prothoraceque 
nigro-seneis, sat sparse punctatis; rostro breviusculo; antennis cas¬ 
taneis, clava ampla, quasi 4-articulata,; oculis baud contiguis; pro- 
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tlioraee utrinque ampliato-rotundato; scufcello subquadrato, imprnic- 
tato; elytris siilcato-puncfcatis, punctis majuseulis approximatis, 
interstitiis convexis; pygidio eonfertim punetato; pedibus anticis 
elongatis; femoribus antic is ampliatis; tibiis anticis modice elongatis. 

Hab. Queensland (Gayndah). 

The anterior legs are as long and their femora as large as in 
E. divisa , represented on Plate III. fig. 0. It is found, Mr. 
Masters writes, on young gum trees {Eucalyptus), probably on the 
foliage. 

Euops amethystina. E. angusta, supra nitide violaeea, subtus, 
rostra femoribusque aureo-viridibus, antennis, tibiis tarsisque fusco- 
purpureis vel viridibus; rostro brevi; clava anteimarion ampliata; 
capite protboraceque tenuiter sparse punetatis, seutello subquadrato, 
nigro; elytris subsulcato-punctatis, punctis magzris, approximates, 
interstitiis uniseriafcim subtilissime sparse pimctulatis, sntura, basi ex- 
cepta, nigra; pygidio violaceo; tibiis anticis elongatis. Long. 
2 lin. 

Hab. Singapore. 

Euops divisa. (Pi. III. fig. 6.) E. subangusta, omnino nitide fla- 
veseens, parte dimidia elytrorum nigrescente excepta; rostro longiore, 
apice infuscato; antennis longiusculis; clava saturation, articulo 
ultimo elongate; capite protboraceque impunctatis; seutello subqua¬ 
drato ; elytris sulcato-punctatis, punctis foveiformibus, approximates, 
interstitiis convexis; pygidio leviter punctulato; pedibus anticis elon¬ 
gatis; femoribus anticis (<d) valde ampliatis, tuberculis duobus vel 
tribus aliquando instructs. Long. 2 lin. 

Hab. Dorev ; Saylee; Batchian ; Mysol. 

Euops Jekelii. E. eyanea, nitida, elytris purpuraseentibus;' capite 
pone octilos elongato, conico, rarissime subtiliter punctulato; rostro 
(S) plus minusve elongato, areuato, ultra medium gradatim latiore, 
aliquando prothorace manifesto longiore; antennis longiusculis; pro- 
thoraee subtiliter punctulato, utrinque pone oculos ( d ) spina recta 
vel arcuata armafco; elytris subsulcato-punctatis, punctis parvis, di- 
stantibus, interstitiis latis, parum convexis, humeris aureo-viridibus, 
dente minuto pone angulum instructis; pygidio nigro, sparse punc¬ 
tato ; corpore infra ebalybeo-nigro; pedibus purpureis vel cbalybe- 
atis; coxis anticis aureo-viridibus. Long, lin. 

Hab. Ara; Doreyj Salwatty; Waigiou; Amboyna. 

A remarkable species which perhaps might be considered the 
type of a distinct genus. I have the pleasure of dedicating it to 
M.' Jekel. 



30 


MB. F. P. PASCOE 03T THE CUSCXTLIOHID.E. 


Imaciira. 

(Anthonominse.) 

Hostrum validum, vix arcuatum, basi compressum; scrobes me- 
dianse, obliquse vel subtransverssB. Oculi perampli, rotundati, 
supra contigui, tota latera capitis occupanfces. 8cap us oculum 
fmpingens; funiculus 7-artieulatus, articulo primo amplo, reli- 
quis parvisj gradatim brevioribus; clam elongata. Proihorax 
conicus, apiee truncatus. Scutelhm distinetum. Elytra ampla, 
kumeris obliquis. Pectus leviter exeavatum. Pedes postici ma- 
j ores; femora erassa, mutica ; tibiae fere rectce; tarsi norm ales ; 
unguiculi appendiculati. Abdomen segmentis tribus intermediis 
aequalibus, lateribus valde arcuatis. 

Probably a saltatorial genus like Orehestes , to which it is obvi¬ 
ously allied; tbe stout rostrum, however, with the nearly trans¬ 
verse scrobes and large eyes, occupying most of the head, are 
, trenchantly diagnostic characters. 

Imachra rcjficollis. J. late ovata, supra sparsegriseo-pilosa ; rostro 
rufescente, basi excepta infuscata ; antennis fulvis, clava funiculo longi- 
tudine sequali; prothoraee rufo, sat erebre punetulato; scutello ely- 
trisque nigris, his prothoraee fere dtiplo latioribus, striato-punctatis, 
interstitiis subplanatis; corpore infra nigrescente, segmentis tribus 
nltimia abdominis exceptis, his pedibusque rufescentibus. Long. 
H lin. 

Rah. Sarawak. 


Themeeopis. 

(Prionomeringe.) 

Caput elongatum; rostrum subeylindrieum; scrobes obliquse* 
Oculi perampli, fortiter granulati, supra contigui. Bcapits 
gracilis, flexuosus; funiculus 7-arfciculatus, articulo primo elon¬ 
gate, cseteris brevissimxs; clam magna, laxe articulata. Pro- 
thorax conicus. Elytra ampla, subqnadrangularia, epipleuris 
distinctis. Femora antica elongata, validissima, dente inagno, 
antice crenulato, infra armata; tibiae anticse fortiter arcuatse, 
versus apicem crassiores; femora postica minuscula, infra den- 
tata; tibiae omnes calcaratse. Abdomen segmentis tribus interme¬ 
dia longitudine sequalibus. 

The abruptly descending side of tbe elytra or epipleura is 
marked off from the dorsum by a sharp ridge clothed with coarse 
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brownish hairs, which are carried on to the sides of the prothorax, 
forming a continuous fringe ; nothing so marked occurs in any 
other Prionomerin known to me. It is one of Mr. Bates’s dis- 
coveries. 

Themeropis fimbriata. (Pi. III. fig. 7.) T, umbrina, sparse 
griseo-pilosa; rostra subnitido, minus piioso; antennis flavidis; 
fimiculo articulo ultimo elavaque, artieulo ultimo exeepto, iufuscatis; 
prothorace crebre punctato; seutello subrotundato ; elytris postice 
latioribus, iineatim suleato-pimctatis, singulis in medio tuberculo 
validissimo conico, lateral iter compresso, instructis; tibiis tarsi sque 
posticis et intermediis testaceis. Long. 2 lin. 

Hah. Amazons. 


OCHYBOMEBA. 

( Prionomerinse.) 

Bostrum elongatum, areuatum, apieem versus dilatatum; scrobes 
prsemedian®, infra margined inferiorem ocuioruni currentes. 
Antenna graeiles; funiculus 7-artioulatus, articulo primo am- 
pliato, secnndo longiusculo; clam distincta, magna. Oculi 
subrotundati, fortiter granulati vel subtenuiter granulati (0. 
rufescens ). Brother ax transversus, basi parum bisinuatus. 

Scuiellmn medioeris, Flyira prothorace manifest© latiora, sub- 
cordiformia vel subovata. Coxa antics contigu®, intermedia 
approximate. Femora antica valida, dente integro magno infra 
armata; tibia antic® fortiter arcuatse; femora intermedia et 
postiea minora, infra fortiter dentata; tibia omnes calearatie. 
Abdomen segmentis tribus intermediis subsequalibus. 

It may perhaps be thought necessary hereafter to separate ge- 
nerically the two rather isolated species described below. The 
members of the Prionomerin® are probably numerous, but indivi¬ 
dually very scarce both in South America and the Malasian 
region, where alone they have been hitherto found. 

Ochyromera DissiMXLis. (PL III. fig. 3.) ' 0. fuseo-nigra, rostro 
basi subtiliier Iineatim punctato; oculis rotundatis, fortiter granulatis, 
antennis iufuscatis; clava sublaxe arfciculata; prothorace confertim 
impresso-piiBctato 5 elytris elongato-eordiformibus, striato-punctatis, 
interstitiis planatis, impunctatis; corpore infra fusco-castaneo, griseo- 
piloso; tarsis subpieeis. Long. 2| lin. 

Hah. Sarawak. 

The upper surface of this species has a somewhat varnished 
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appearance, due to very minute silvery hair-like scales only visible 
under the microscope. 

Ochyromera rufescens. 0. supra pedibusque rufo-fulva, tenuiter 
griseo-pilosa, setulis intermixtis; rostro subferrugineo, basi striato ; 
antennis testaceis $ oculis rotundatis, subfortiter granulatis; pro 
thorace apice subtubulato, utrinque rotundato, pimcfcis sparsis pills 
fere obtectis; elytris breviter subovatis, sulcato-punctatis, apice late 
rotundatis ; corpora infra rufo-castaneo, tenuiter griseo-piloso ; tibiis 
anticis apicem versus incrassatis. Long. 2 lin. 

Rah. Singapore. 


Synkada. 

(Prionomerinse.) 

Rostrum tenuatum, areuatum, basi hand incrassatum, apice dila- 
tatum ; scrohes submedianse, infra oenlos currelites. Oculi 
prominuli, rotundati, fortiter granolati. Scopus gracilis, ocit- 
lum attingens; funiculus 6-articulatus, articulo primo ampliato, 
tribus sequentibus gradatim brevioribus, duobus ultimis rotun¬ 
datis ; clava distineta, ovata. Prothorax transversus, basi an- 
gustatus, truncatus. Elytra prothoraee manifesto latiora, sub- 
ovata, buineris callosa. Titles apice muticse. Ccetera ut in 
Ochyromera. 

Notwithstanding the six-jointed antennae, this genus is more 
nearly allied to Ochyromera (rufescens ) than to either of the three 
other incongruous genera having the same number of joints. The 
scales on the species described below are so small and at such dis¬ 
tances apart as to exercise little effect on the colour. 

Synnada currucula. S. fulvo-testacea, squamulis minutis subar- 
genteis sejunefcim vestita; rostro prothoraee fere triplo longiore, apice 
paulo dilatato, basi lineatim striato; antennis pallide fulvis, clava infus- 
eata j prothoraeevalde transverse, utrinque rotundato, punctis sparsis 
squamulis pilifonnibus obtecto; elytris breviter subovatis, apice ro- 
traidatis, sulcato-punetatis, punctis approximate, interstitiis convexis, 
sparse setulosis ,* tibiis anticis intus setis sex nigris timbriatis. Long. 
li line. 

Hah . Macassar. 

The Table below comprises all the genera of the Prionomerinse 
at present known having the anterior femora furnished with a 
large triangular tooth. Pimorhinus , the only genus which offers 
■m exception to this character, was merely compared, and only as 
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•to habit, by Schonherr with Ehynchites. It is founded on a Nortli- 
American species unknown to me (P. scutellaris , Say). 

Funicle 7-jointed. 

Tooth of the anterior femora crenate externally. 

Club of the antennae loosely jointed. 

Eyes round, close to the pro thorax.. Ectyrsus^ Ease. 
Eyes oblong, remote from the prothorax. 


Themeropis , n. g. 

Club of the antennas closely jointed. 

Elytra flattish. OamptocMrus , Lae. 

Elytra convex . Prionomerus , Schon. 

Tooth of the anterior femora entire...... Ochyromera , n. g. 

Funicle 6-jointed. 

Pro thorax broadest at the base. 

Scape attaining the eye . Zeiona , Pasc. 

Scape not attaining the eye. Omphalus, Pasc* 

Prothorax contracted at the base. 

Rostrum long, slender .. Sj/nnada, n. g. 

Rostrum short, robust .. Nychiomma , Pase. 


Zephiantka, 

(Tychiinse.) 

Rostrum cylindmcum, arcuatum; scrobes postmedianse. Oculi 
rotundati, fortiter granulati, supra approximati. Seapus apice 
curvatus j funiculus 6-articulatus, arfciculo prime ampliato, 
eseteris a secundo gradatim latioribus; clam ovata. Prothorax 
transversus, apice truncatus, basi subbisinuatus. Scutellum 
triangulare. Elytra ampla, prothorace multo latiora, pygidiuni 
obtegentia, Remora crassa, infra dentata; tiblce fere rectse, 
apice calcaratse ; unguiculi appendieulatL Abdomen segme'ntia 
tribus intermediis subsequalibus. 

I place this genus near Elleschus and Lignyodes , although the 
abdominal segments are not very obviously curved at the sides. 
Endeus, a "West-African genus which I have not seen, has also a 
six-jointed funictilus, but the elytra are parallel at' the sides and 
scarcely broader than the prothorax. 

Zephiantka pubipennis. Z. fulvo-rufa, scutello elytrisque nigres- 
eentibus, pube grisea, setulisque interjeetis, sat dense vestitis ; rostra 
LINN. JOTJRN.—ZOOLOGY, TOL, XII. 8 










84 A13L P. P. PASCSOE OK THE OURCULIOKIEE. 

cnpiteque vis pubescentibus, illo prothorace sesquilongiore ; antennis 
rufescentibus; prothorace minuscule, subtiliter pubescente, punctis 
raris fere obsoletis impresso; elytris modice convexis, lateribus ro- 
tundatis; basi prothoracis duplo latioribus, lineatim sulcato-punctatis, 
punctis approximates, interstitiis planatis, uniseiiatim punctulatis : 
corpora infra rufo-testaceo, subtiliter pubescente. Long. 1§ lin. 

Hah, Sumatra. 


Pehehjebiij s. 

(Cryptorhynehinse.) 

Mosirum mediocre, apice paulo dilatatum; scroles obliqu®. Oculi 
ovati, grosse granulati. 8cap us breviusculus ; funiculus articulis 
duobus basalibus brevibus, primo parum ampliato; clam sub- 
globosa. Froth or ax subtransversus, antice angustus, basi 

bisinuatus, lobis ocnlaribus prominulis, 'Elytra oblonga, supra 
subdepressa, prothorace latiora. Fedes breviusculi; femora 
valida. sublinearia, infra dente parvo instructa; tibiae com¬ 
press®, basin versus angulatse ; tarsi normales. Mima pecto- 
ralis incompleta; pectus antice profunde emarginatuin. Abdo¬ 
men segmentis duobus basalibus ampliatis. 

This genus differs from Colobodes in its stouter rostrum, the 
shortness of the basal joints of the funiculus, the sublinear femora, 
the angular tibiae, <&e. When the femora are linear or sublinear, 
the tooth beneath, if present, will he small and abruptly connected 
to the femur; if the femora are thickened, fusiform, or clavate, the 
tooth will more or less gradually merge into the femur: the differ¬ 
ence will be understood on referring to PL I. fig. 5, a, and fig. 9, a 
(GdosglUs congesta and JSer osirispicticolUs ). 

pEBRHiBBius ephipfigeb. (PL I. fig. 6.) JP. oblongus, iiiger, squarais 
griseseentibus umbrinisque dense teetus, nonnullis elongatis erectis ad- 
spersus; capite inter oeulos profunde foveato; rostro prothorace brevi- 
ore, apice excepto, dense squamoso; prothorace ante medium transver- 
sim qnadrituberculato-fasciculato, in medio longitudinaliter subsulcato, 
dor so pallide trivittato; scutello elevato ; elytris sulcatis, interstitiis 
abends rnagis elevatis et subnodoso-fasciculatis, fasciculis nonnnllis 
nigris, in medio macula magna c-ommuni umbrina ornatis ; corpore 
infra pedibusque roseo-griseis, his squamis ereetls adspersis. Long. 
44 lin. 

Hab. Doreyj Am; Macassar; Morty. 

Pachyonyx a ban eos us. P, oblongus, piceus, ubique pube depressa 
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grisea vestitus; antennis Isete ferrugineis; clava tomentosa, quam 
funiculo manifesto longiore; prothorace conico, antice quadritubercu- 
lato, tuberculis dense pilosis; elytris sulcato-punctatis, apicibus late 
angulatis, supra tuberculis parvis, singulis circa septem, dense pubes- 
eentibus obsitis. Long. 4 lin. 

Hah. Cochin-China. 

Differs from the ISTatal species, its only congener, in the large 
size of the club of the antennae, and the equal distribution of the 
pubescence ; this to the naked eye has a cobweb-like texture and 
colour, 

Ocladius BaranI. 0. ovatus, niger, subnitidus, elytris maculis non- 
nullis (singulis circa quinque) ochraceis, e squamis piliformibus con- 
densatis formatis ; rostro utrinque rude bilineatim punctato ; antennis 
ochraceis; prothorace fortiter, praesertim lateral iter, suleato-foveato; 
elytris seriatim punctatis, punctis oblongis, distantibus, singulis setulam 
gerentibus; eorpore infra squamositate ferruginea vestito; femoribus 
tibiisque fortiter sulcatis. Long. 2 lin. 

Hah. Syria. 

This very distinct species of a South-African genus, which has 
had, hitherto, only one representative in the European fauna (in¬ 
cluding the countries bordering the Mediterranean), is named in 
memory of Gabriel de Baran, a most acute entomologist, and my 
companion in many pleasant excursions in the south of France. 

ZE2TEUDES. 

( Cryptorhynehinse.) 

Hostrum validum, arcuatum, antice depressum; scrohes submedi- 
ansB, pone rostrum cito currentes. Antennas breves; scapus 
erassiusculus, ab oeuluni distans; funiculus arfciculis diiobus 
basalihus brevibus, secundo ampliato, casteris valde transversis, 
ultimo elavre latitudine fequali; clava obsolete arfciculata, sub- 
ovata, pubescens. Oculi laterales, tenuiter granulati. Fro- 
thorax ampins, apice productus, basi bisinuatus, lobis ocularibus 
obsoletis. Elytra subcylindriea, prothorace hand latiora. 
Fedes breviuseuli; femora valida, mutica; ' tibiae sulcatse, recta, 
intus bisinuatse; tarsi normales; ungmculi divergentes. Mima 
peetoralis pone coxas anticas terminata; mesostermim cordi- 
forme, antice semicirculariter excavate. Abdomen segmento 
secundo ample. 

A remarkable genus, closely resembling and, in fact, allied to the 
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Chilian Empleurus dentipes; but from the form of the mesosternum 
it should be placed next to the Eew-Zealand Oreda , Wh. This is 
another example showing that Lacordaire’s subtribes do not always 
form natural groups. The mesosternum, however, is constructed 
differently from that of Oreda ; in the latter it is projected for¬ 
ward, hiding the point of the rostrum in repose, while in Ze~ 
neudes it is sloped backwards, with a sort of wing on each side to¬ 
wards the coxse and the apex of the canal, therefore, open and 
indefinitely limited. One of the most marked characters of the 
genus is that the scape only extends about halfway to the eye 
from the point of its insertion ; another remarkable character is 
that the second joint of the funicle is larger than the first. The 
insect is one of Mr. Masters’s recent discoveries, and is found on 
decaying bottle-trees (Sterculia rupestris ). 

Zeneudes STERCULiiE. Z. oblongus, subcylindrieus, fuseus, squamis 
concoloribus ochraeeisque maculatim sejunetim vestitus j rostra capite 
duplo lungiore, nitidissime nigro, basi subgibboso efc utrinque sulcata; 
antennis piceis, rarissime setulosis, clava excepta ; prothorace longi- 
tudine Iatitudini mquali, pone apicem valde eonstricto. lateribus rofcim- 
dato, disco carinulato j scutello minuto ; elytris striato-punctatis, in- 
terstitiis latis convexis, apice rotundatis : femoribus tibiisque sparse 
squamosis. Long. 4-5 lin. 

Bab. Queensland (Gayndah). 

Cvamobolus bicinctus. C. ovalis, niger, squamulis silaceis valde 
adspersus, lineis dense albido-squamosis ornatus ; rostro dimidio 
apieali nitidissimo; antennis ferrugineis, funiculo articulo secundo 
quain primo quadruplo longiore ; prothorace insequaliter sat vage 
punetato, dorso antice versus latera lineis duabus notato ; scutello 
rotundato; elytris substriato-punetatis, punctis profundis oblongis, 
iziterstitiis subangustis, remote punctulatis, fascia basali alteraque 
pone medium suturaque versus apicem dense albido-squamosis j 
corpore infra pedibusque squamis albidis adspersis. Long, 6 lin. 

Hob, Malacca. 

Compared with 0. Biurmii , Boh., this species is less rugosely 
punctured, the striae on the elytra nearly obsolete, and the dispo¬ 
sition of the white lines different. 

Cvamobolus subsellatus. (PL I. fig. 12.) C. ovalis, niger, albo 
varius ; rostro crassiore, basi rugoso-punetato, apice vix nitido; 
antennis piceis, funiculo articulo secundo q«am primo triplo longiore; 
prothorace subampliato, insequaliter tenuiter punetato, punctis albo- 
squaraosis, interspatiis Isevigatis; scutello dense silaceo; elytris 
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striato-punctatis, punctis oblongis, approximates, interstitiis pauio 
eonvexis, squamis eoneoloribus adspersis, macula majuscula comisumi 
basali, fascia pone medium suturaque versus apicem dense oekraceo- 
squamosis; corpore infra pedibusque squamis ochraceis adspersis 
femoribus posticis supra linea ochracea, e squamis condensatis formats, 
munitis. Long. 6 lin. 

Hah . Saylee. 

The prothorax has a somewhat smooth appearance, only inter¬ 
rupted by the punctures. 

Cyamobglus duplicatus. 0. ovalis, niger, albo varius; rostro 
tenuiore, basi excepto, nitido ; antennis ferrugineis, funiculo articulo 
secundo quam prime vix sesquilongiore; prothorace conieo, punctis 
majoribus minoribusque intermixtis sat confertim impresso; el) T tris 
striato-punetatis, punctis ovalibus, approximates, interstitiis latis, 
rugosis, irregulariter punctatis, pone humeros macula magna rotuxi* 
data, et a medio lineis duabus, postice conjunctis, dense oehraceo- 
squamosis; rima pectorali magis elongata; pedibus ochraceo-squamo- 
sis. Long. 6 lin. 

Hob. Saylee. 

The greater length of the pectoral canal extending to between 
the intermediate coxae must he regarded as exceptional; all the 
species of Cyamobolus have pale oehreous tarsi, and the scales are 
apparently more numerous under the femora, and, occasionally, 
also above, especially of the posterior pair. C. Marti, Boh., does 
not belong to this genus. The three species described above have 
longer legs, and particularly as regards the anterior pair, than 
either C. Dehaanii or C. Sturmii; the sexes, as Laeordaire ob¬ 
serves, are pretty nearly alike, 

Oydostethtts. 

( Cry pt orhy nehinse,) 

Rostrum fere rectum ; scrobes preemediame. Oculi majusculi, ro- 
tundati, antice approximati. Elytra basi prothorace baud latiora. 
Femora crassa, infra dentata; tibia subarcuatse, squamis deeum- 
bentibus. Bima pectoralis pone coxas anticas ferminata; me- 
sostenmm fornicatum. Oat era ut in Gyamobolo. 

The affinity is perhaps not so much to Cyamobolus as the habit 
and coloration would lead one to suppose. The character of the 
xnesosternum (en youttiere) should place Cyamobolus near the Cryp- 
torkynchus allies; but Laeordaire makes it an exception, and puts 
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it next to Mutliyrhinus, with which Cydostethus appears to have 
more affinity. The ocular lobes leave the eyes nearly free in 
repose, 

Cydostethus solutus. (PL I. fig. 11.) C. ovalis, niger, supra 
squamis concoloribus albisque signatus tecfcus ; rostro castaneo, ca¬ 
pita duplo longiore, tenuiter, apice magis puuctulato; antennis sub- 
piceis; funiculo articulis duobus basalibus longioribus, secundo quam 
primo lougiore; clava magna elongate-obovata; protborace subtiliter 
granulate, in medio linea alba ornato ; elytris striato-punctatis, prope 
suturam, prsecipue dimidio basali, forfciter granulatis, margine basali, 
macula obliqua ante medium et postice linea maculari, aliquando ma- 
eulis duabus, albis ornatis; corpore infra densissime albo-squamuloso ; 
petlibus sparse squamosis, tarsis albo-pilosis. Long. 5 lin. 

Hah. Ceram. 

Cydostethus lineglatus. C. ovalis, fuscus, squamis concoloribus, 
griseis irroratus, griseoque signatns tectus; rostro castaneo, punctis 
elongatls majusculis minus adsperso j antennis subpiceis, funiculo ar¬ 
ticulis duobus basalibus brevioribus ; protborace lineis tribus ornato, 
minus subtiliter granulate ; elytris striato-punctatis, striis griseis, di¬ 
midio basali versus suturam fortiter granulato, margine basali, macu- 
lisque (vel lineis) duabus griseis ornatis; corpore infra femoribusque 
basi densissime albo-squamulosis j tarsis albo-pilosis. Long. 5 lin. 

Hah. Amboyna ; Tondano. 

The white markings in both these species are variable. 

Syeotelus. 

(Cryptorbynehinse.) 

fflyira ad latera baud carinata. Mesosternum fornicatum. Femora 

basi attenuate, infra dente parvo armata. Ccetera ut in Ehymhode . 

Cyamobolus Falleni , Boh., is the type of this genus, which 
Lacordaire has referred to Rhynchodes , Wh., chiefly on account 
of the pointed apex of the elytra. The characters given above do 
not, however, in my opinion, permit their association. 

Cechania. 

(Cryptorbynehinse.) 

Rostrum rectum, cylindricum; scroles prsemedianse, oblique. 

Scapus brevis, oculum attingens ; funiculus elongatus, articulis 

ultimis transversis; clam majuscula, distincta, Oculi minus*' 
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euli, leviter granulati. Prothorax transversus, apiee tubnlatus, 
lobis oeularibus obsoletis. Elytra subcor diformia, basi protho- 
race baud latiora, apice acuminata. Pedes breves; femora 
valida, sublinearia, infra dentata; tibia breves, rectse; tarsi ar- 
ticuio tertio late bilobo. Pima pectoralis inter coxas interme- 
dias protensa, apice cavernosa. Abdomen segmentis dnobus 
basalibus valde ampliatis. Processus intercoxalis latissimns. 

Euthyrlmms , which tills genus resembles in its habit and straight 
rostrum, is at once differentiated by its pectoral canal terminating 
before the intermediate coxae, and the scape not nearly reaching 
the eyes. 

Cechanxa e&emxta. C. satiate ovalis, nigra, fusco-maculatim albido- 
squamosa; eapite prothoraceque sejnnetim squamosis 5 rostro anten* 
nisque piceo-ferrugineis, funiculo articulo basali quam secundo fere 
duplo longiore; elytris sulcato-punetatis, sulcis inter puneta nitidis; 
corpora infra pedibusque ferrugmeis, sejnnetim albido-sqnamosis. 
Long. 2 lin, 

Hab. Japan (Nagasaki). 

JEchmuea. 

(Cryptorhynchinse.) 

Rostrum breviusculum, paulo arcuatmn; serobes medians?.. Funi¬ 
culus brevis; clava valida, ovata, distincta. Oeuli medioeres, 
leviter granulati. Prothorax transversus, apice tubnlatus, lobis 
oeularibus obsoletis. Elytra subcordiformia, prothoraee basi 
baud latiora, apice acuminata. Femora crass a, infra ■canalicu- 
lata et dente mediocri instrueta; tibia sulcatse ,• tarsi normales. 
Pima pectoralis inter coxas anticas terminata. Abdomen seg- 
mentis dnobus basalibus valde ampliatis. Processus intercoxalis 
latissimns. 

Another Euthyrhinus form, but very distinct, if only on account 
of its canaliculate femora. In the species here described the me- 
tasternum is a little concave and slightly ridged on each side 
between the intermediate and posterior coxse. The scales are 
perfectly round and imbedded, as is usual in most of the allied 
genera, in the derm, and only very slightly separated from one 
another, 

JEchmuba emys. jE. fusca, omnino sat dense albido-squamosa; 
rostro' eapite vix longiore, basi griseo-squamoso, reliquo castaneo; 
antennis rufo-testaceis, funiculo articulo basali crasso, quam secundo 
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clnplo longiore, eseieris transversis; protborace fortiter transverse; 
scutello pnnetiformi; elytris sulcatis, interstitiis late planatis; tarsis 
rufo-fulvis. Long. H lin. 

Hah . Singapore. 

Orochlesis maculosa. 0. elliptica, fusca, maculatim griseo-squa- 
mosa; rostro breviusculo, castaneo, tenuiter punctulato; antennis 
nitide fermgineis; funiculo articnlis duobus basalibus sequalifeus; 
clava distineta; protborace subconico, vage granulato, vittis tribus 
indistinctis notato; scutello nigro, minuto: elytris oblongo-cordatis, 
striato-punctatis, punctis grossis, ovalibus, interstitiis convexis ; tarsis 
articulo tertio valde dilatato. Long. 2f lin. 

Bab, Salwatty. 

Differs from the normal forms of Orochlesis in its more eordi- 
form elytra. 


Odosyllis. 

(Oryptorhy nchinae.) 

nostrum panlo arcuatum, sat breviusculum ; scrobes submedian®, 
obliqme. Scapus brevis ; funiculus articnlis ultimis transversis; 
clava ovata, pubescens. Oculi rotundati, tenuiter granulati. 
Froth or ax late transversus, utrinque fortiter rotundatus, apice 
tubulatus, lobo scutellari producto, lobis ocularibus aut mo dice 
prominulis, aut fere obsoletis. Scutellum elevatum, esquamosum. 
Elytra eordiformia, basi protborace baud latiora, apice acumi¬ 
nata. Fedes antiei majores \ femora valida, sublinearia, infra 
dentata; tibia breviuscul®, compressse, areuatse; tarsi articulo 
tertio late bilobo. Bima pectoralis pone coxas anticas pro- 
tensa, apice cavernosa. Abdomen segnaento secundo ampliato. 
Frocessus intercoxalis tnodice latus. 

The species of this genus have a short compact body with a 
broadly oval outline, and the upper surface more or less studded 
with minute granules, those on the interstices of the elytra 
irregularly arranged in from one to three rows. The ocular lobes 
are subject to disappear ; but they are sufficiently well marked in 
O. atomaria and 0. terrena. Wedymora (ante, vol. xi. p. 209) dif¬ 
fers from this genus in its pectoral canal, open at the apex and 
passing beyond the intermediate coxas, being thrust, as it were, 
into the metasternum. 

Odosyllis congesta, (PI. I. fig. 5.) 0 . nigra, sejiwetim, elytris 
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maculatim griseo-squamosa; rostro modice elongate, pieeo, apicem 
versos subtiliter punctulato; antennis piceo-ferrugineis, funiculo 
articulis duobus basalibus elongatis, longitudine eequalibus; clava 
subadnata; prothorace granulis nitidis sat sparse adsperso; seu- 
tello oblongo, parte apieali subcuneiformi; elytris sulcatis, interstitiis 
parum eonvexis, granulis subbi- vel triseriatim ordinatis; femoribus 
magis linearibus, dente minuto instractis ; tibiis posticis apiee biun- 
cinatis. Long* 4J lin. 

Hah. Tondano. 

Odosyllis atomakia. 0. nigra, albido-squamosa; rostro eastaneo, 
apieem versus impunetato ; antennis nitide testaceo-ferrugineis; fu- 
nieulo articulis duobus basalibns cseteris conjunctim duplo brevioribus, 
seeundo primo longiore; clava adnata 5 prothorace granulis minutis 
opacis sparse adsperso; scutello nigro; elytris sulcatis, interstitiis 
eonvexis, in medio granulis minutis nitidis uniseriatim ordinatis; tibiis 
anticis valde eompressis. Long. 3 lin. 

Hah, Singapore. 

Odosyllis granulicollis. 0. nigra, sparse griseo-squamosa; 
rostro eastaneo, apieem versus impunetato; antennis nitide testaeeo- 
femigineis; funiculo articulis duobus basalibus cseteris conjunctim 
longitudine aequalibus, seeundo primo longiore; clava distincta; pro¬ 
thorace confertim granulato, granulis raajoribus mixmtisque inter- 
mixtis ; scutello nigro ; elytris sulcatis,. interstitiis iatis, vix eonvexis, 
granulis oblongis nitidis subbiseriatim ordinatis : abdomine sat dense 
squamoso; tibiis anticis longioribus, minus eompressis; tarsis sub- 
ferrugineis. Long. 3 lin. 

Hah. Tondano. 

Odosyllis vitiosa. ■ 0. nigra, fusco-squamosa, obscure maculatim 
ochraceo-varia; rostro eastaneo,' apicem versus tenuiter vage punctu¬ 
lato | antennis testaeeo-ferragineis; funiculo articulis duobus basali¬ 
bns cseteris conjunctim multo brevioribus; clava subadnata; protho¬ 
race granulis minutis subnitidis vage adsperso, vittis tribus oehraceis 
obscure notato; scutello nigro; elytris sulcatis, interstitiis eonvexis 
in medio sub seriatim granulatis; corpora infra femorib usque sejunctim 
ochraceo-squamosis; tibiis anticis parum arcuatis; tarsis subferru- 
gineis. Long. 2 lin. 

Hah. Waigiou; Saylee. 

Odosyllis terrena. O. fusca, sejunctim griseo-squamosa, protho¬ 
race squamis concoloribus vario; rostro tenuiore, pieeo, sparse sub¬ 
tiliter punctulato; antennis nitide ferrugineis j funiculo articulis duo¬ 
bus basalibus brevibus, cseteris sat valde transversis; clava distincta, 
valida, breviter ovata; prothorace granulis plurimis nitidis adsperso ,* 
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elytris suleatis, interstitiis convexis, granulis nitidis subbi-vel trise - 
riatim ordinatis ; femoribus dente magno armatis. Long. 3£ lin. 
Hub. Menado. 

Odosyllis ibbobata. 0. nigro-fusca, sejunctim griseo-sqnamosa, 
prothorace squamis concoloribus vario; rostro piceo subtiliter punctu- 
lato; autennis nifcide ferrugineis; funicnlo articulis duobus basalibus 
sat longiuseulis, longitudine fere sequalibus, cseteris transversis; 
clava adnata, breviter ovata; prothorace granulis plurimis nitidis ad- 
sperso, disco basi utrinque squamis ochraceis magis confertis signato ; 
scutello ovato; elytris suleatis, interstitiis convexis, granulis oblongis 
nitidis uni- vel subbiseriatim ordinatis; femoribus dente mediocri 
armatis. Long. 3 lin. 

Hah. Saylee. 

Closely resembles the last, but (inter alia) with a shorter 
rostrum, a longer funicle, and an ovate scutellum. 

Pelephicus. 

( Crypt orhy nchinee.) 

Bostmm elongation, areuatum ; scrobes median©, obliquse. Funi¬ 
culus articulis quatuor ultimis submoniliformibus; clam ob- 
longa, subcylindriea, tomentosa. Genii rotundati, subtenuiter 
granulati. Brother ax transversus, > apice tubulatus, lateribus 
postiee subito verticalis, lobis ocularibus prominulis. Scutellum 
elevatura, punctiforme. Elytra cordiformia, basi prothorace 
hand latiora, apice acuminata. Bedes ut in Odosyllide. Mima 
pectoralis ad eoxas intermedia^ protensa, apice subaperta. Ab¬ 
domen segmento secunclo ampliato. Brocessus intereoxalis 
angustus. 

One of the peculiarities of this genus is the sudden deflection 
of the sides of the prothorax posteriorly, and in consequence pre¬ 
senting a sharp angle at the part, below which the side is deeply 
excavated, apparently for the reception of the anterior femora. 
In other respects it differs from Odosyllis in the cylindrical form 
of the club of the antennae, and in the longer pectoral canal nearly 
open at the apex. 

Pjblbphiccs stigmaticus. P. fuseus, squamulis concoloribus gri- 
seisque, vage intermixtis, vestitus; capite supra oculos maculis tribus, 
e squamulis minoribus late grisescentibus condensatis, ornato; rostro 
niti.de ferrugineo, tenuiter vage pimctukto; antennis testaceo-ferru- 
gineis, funicnlo articulis duobus basalibus longitudine sequalibus; 
prothorace supra subplanato, apice abrupte tubulafco, dorso granulis 
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panels vix nitidis mimito; elytris sulcatis, interstitiis latis, modice 
eonvexis; tibiis anticis intus longe ciliatis. Long. 3 lin. 

Hah. Saylee. 

Endymia gem in at a. B. subelliptica, grisea, squamis griseis fuscis- 
que sejimetim vestita; rostro protborace paulo longiore, castaneo, 
fere impunctato; antennis pallide eastaneis; funiculo articulo primo 
quam seeundo longiore; elava funiculo paulo breviore; protborace 
subconico, lobis ocularibus vix prominulis, dorso plaga variegata fusca 
ornato ; elytris substriato-punctatis, singulis in medio plaga fusca in- 
determinata notatis; corpore infra pedibusque griseo-squamosis, bis 
fusco-subannulatis. Long. 4 lin. 

Hah . Batchian. 

1 Lave only the female of this species, wbicli differs from tbe 
corresponding sex of F. vijpio in being much broader, more con¬ 
vex, and tbe clnb of tbe antennae decidedly shorter than the 
funicle. 


Beeosieis. 

( Cry ptorbynebinse.) 

Bosfrum attemiatuxn, elongafeum, arcuatnm; scrobes submedianse, 
obliquse. Funiculus articulis duobns basalibns subsequalibus, 
obconicis, quatuor vel quinqne ultimis moniliformibus, in clavam 
quasi continuatis, sed elava distincta, ovata, articulatal Oculi 
grosse granulati. Froihorax subconicus, utrinque paulo rotun- 
datus, lobis ocularibus prominulis. Scutellum esquamosum, 
rotundatum. Elytra oblonga vel oblongo-ovata, protborace 
paulo latiora. Femora clavata, infra dente magno instrueta; 
tibiae flexuosse, squamosse, baud sulcatse ; tarsi norm ales. 2lima 
pectorabs inter coxas intermedias protensa, apice aperta. Ab¬ 
domen segmento seeundo ampiiato. 

Cyamobolus Marci, Bob., belongs to tbis genus, which is at once 
differentiated from Cyamobolus by its clavate femora armed with 
a large .angular tootb; and tbe pectoral canal nearly extending to 
tbe posterior border of tbe intermediate coxae places it nearer 
Mechjrus and Macromerus; tbe former genus, however, may, on 
tbe other band, be thought nearer Cyamobolus on account of its 
sublinear mutic femora. 

Berosiris picticollis. (PL I. fig. 9.) B. fuscus, squamulis bruimeo- 
• griseis omnino dense tectus, squamis majoribus adspersus ; rostro apicem 
versus valde remote punctulato ; funiculo articulis dnobus basabbus 
brevibus; protborace in medio linea elevata nuda notato, disco plaga 
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magna Isefce fusca, utrinque pallide marginata, ornato, lateribus vage 
punctatis, basi macula fusca notatis; elytris oblongis, striato-foveo- 
latis, interstiiiis angustis, macula arcuata indistincta, eomxnuni, fus- 
ceseeute, ante apicem signatis. Long. 5| lin. 

Hab. Sarawak, 

Berosiris violates. B. angustior, niger, squamulis griseis dense 
tectus setulisque inter]ectis; rostra multo tenuiore, apice vage tenu- 
iter punctulato; funiculo articulis duobus basalibus fere sequalibus, 
tertio quartoque ovalibus; prothorace baud carinato, dorso in medio 
fusco et crebre fortiter punctato; elytris oblongis, substriato-foveatis, 
singulis parum pone medium macula fusca notatis; corpore infra 
pedibusque subalbido-squamosis, tibiis basin versus annulo fusco va- 
riegafcis. Long. 5 lin. 

Hub, Java. 

Berosiris cribratus. B. minus elongatus, niger, squamulis macu- 
latim griseis dense teetus; rostro tenuato, obsolete punctato; funi- 
culo ut in praecedente; prothorace in medio carinato, crebre fortiter 
punctato; elytris profunde fortiter seriatim punctatis, maculis non- 
nullis albis omatis; abdomine segment© basali fortiter punctato; 
femoribus tibiisque fusco subannulatis ; tibiis posticis elongatis. Long. 
4§ lin, 

Hab* Sarawak, 

Berosiris hepaticus. B. niger, squamulis rufo-brunneis dense 
tectus; rostro minus tenuato, subtiliter punctulato; funiculo longi- 
usculo, articulo seeundo quam primo longiore, tertio quartoque sub- 
obeonicis; clavasat majuscula; prothorace vage punctato, in medio 
carinulato; elytris oblongis, basi paulo depressis, lateribus subparal- 
lelis, vix striatis, pimctisinconspicuis seriatim xmpressis, singulis plaga 
niagna oblonga ad medium extensa ornatis; abdomine fortiter sub- 
vage punctato; pedihus concoloribus. Long, 6 lin. 

Hat. Tondano. 

The preapical callus is strongly marked in this species. 

Berosiris devotes. B. ovalis, niger, squamulis albidis, supra fus- 
cescenti varius, omnino dense tectus; rostro tenuato, tenuiter punctu¬ 
lato ; funiculo articulo seeundo ‘pyriformi et quam prime longiore, 
tertio ovali; prothorace vage fortiter punctato, baud carinato ; elytris 
oblongo-cordatis, substriato-punctatis, interstitiis latiusculis; abdo¬ 
mine vage sat fortiter punctato. Long. 6 lin. 

Hab. Goram. 

Lobotrachelus stigma. L. breviter ellipticus, niger, nitidus, supra 
fereesquamosus, infra lateribusque prothoracis dense niveo-squamosis j 
rostro prothorace vix breviore, ferrugineo, niveo-squamoso; antennis 
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fill vis, clava breviter ovata, quam funiculo mulfco latiore; prothorace 
transverse), subeonico, lobo scutellari squamis elongatis niveis dense 
teefco$ elytris sulcato-punctatis, subtiliter sparsim alho-pilosis, postice 
et pone scntellum magis eondensatis; femoribus infra dente acuto 
immitis; tarsis subflavis. Long. 1 lin. 

Hah. Australia (Gayndah). 

This species is interesting as the only representative at present 
known in Australia (and the discovery of which we owe to Mr. 
Masters) of what is evidently a numerous group in the Malay 
archipelago. 

Lobotrachelus plagxatus. L. breviter ellipiicus, niger, subnitidus, 
squamis elongatis niveis vestitus, supra plagis nudis notatus; rostro 
niveo-squamoso; antennis fulvis, clava oblonga, angusta ; prothorace 
transverse, subconico, iobo scutellari triangulariter produeto, in medio 
plaga magna denudata obsito; elytris sulcato-punctatis, pone humerus 
plaga magna rotundata, alteraque communi ad apicem notatis; cor¬ 
pora infra sat dense niveo-squamoso; femoribus minus squamosis, 
intermediis infra dente fere obsolete; tarsis subflavis. Long. 1 lin. 
Hah. Flores. 

Lobotrachelus linteus, L. ellipticus, niger, squamis piliformibns 
albis sat sparse vestitus, supra plagis esquamosis notatus; rostro 
niveo-squamoso; antennis fulvis, clava ovali; prothorace modice 
transverse, basi in medio plaga magna denudata obsito, lobo scutel¬ 
lari acuto; elytris sulcato-punctatis, interstifciis squamis biseriatnn 
ordinatis, pone humeros plaga magna subtransversa alteraque prse- 
apicali ad latera notatis ; corpora infra magis dense squamoso; pedi- 
bus fuscis, vel fermgineis ; femoribus anticis dente cariniformi, inter¬ 
mediis et posticis dente acuto, instructis; tarsis subflavis. Long. 
1 lin. 

Hah. Macassar. 

Eemarkable for the cariniform tooth of the anterior femora. 
The scales are more scattered than in the last, and completely 
piriform. 

Lobotrachelus albirostris. L. subellipticus, fuscus, supra pedi- 
busque squamis piliformibns albis sat sparse vestitus; antennis fulvis, 
tenuioribus, clava ovata acuminata; prothorace modice transverse, 
lobo scutellari obtuse, lateribus infra dense squamoso; elytris magis 
elongatis, sulcato-punctatis, interstitiis squamis biseriatim ordinatis; 
corpora infra sat sparse squamoso; femoribus omnibus dente parvo 
instructis. ' Long. 1 lin. 

Hah. Macassar. 

There is a remarkable rounded hollow occupying a large part 
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of the last abdominal segment in my specimen, which may perhaps 
be sexual; there is also a slightly elevated longitudinal line on the 
metasternum. 


Brephiope. 

(Isorhynchinae.) 

Mosirum subtenuatum, apieem versus latins; scroles submedianae. 
Oculi subovati, antice supra paulo approximati, fortiter granu- 
lati. Scapus oculum baud attingens; funiculus 7-articulatus, 
articulo priino crassiore, ceteris a seeundo gradatim latioribus; 
clam ovata, distincta. Froth or ax transversus, eonicus, basi bi~ 
sinuatus. Scutellum distinctum. Elytra obovata, basi protho- 
race parum latiora, Immeris obsoletis. Mima pectoralis inter 
coxas intermedins terminata, apice paulo cavernosa. Femora 
sublinearia, infra canalieulata et dente minuto instructa; iibim 
compressse, arcuatse; tarsi normales. Abdomen segmento se- 
cundo quam tertio manifeste longiore, segmentis intermediis ad 
latera baud arcuatis. 

The second abdominal segment is intermediate in length be¬ 
tween the two extreme forms in the species serving as the type of 
of this genus ; here, therefore, it is probably only a transitional or 
specific character. The affinities of the genus are not very ob¬ 
vious ; and it is possible a better place may be found for it. 

Brephigpe castanea, B. rufo- velaliquando fusco-castanea, nitida; 
rostro prothorace paulo longiore; funiculo articulis qninque ultimis 
valde transversis; ocuiis nigris j prothorace subreticulatim punctato; 
elytris ante medium latioribus, sulcatis, sulcis indistincte lineatim 
prmetatis, interstitiis planatis, uniseriatim subtilissime pimctulatis, 
singulis in medio squamulis oblongis niveis condensatis maculatis; 
eorpore infra sparse punctulato, segmentis tertio quartoque abdominis 
punetis majusculis in serie unica transversim dispositis; femoribus 
pimetatis, punctis singulis squamulis albis repletis. Long. 1J lin, 
Bab, Sula j Ceram. 


Metetra. 

(Isorhynehince.) 

Most-rum parum incrassatum, apieem versus sensim latius. Mima 
pectoralis lata, profunda, postice in mesosterno bene limifcata. 
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Tarsi lobis articuli tertii baud divergentibus. Ccetera ut in 

Lobotraehelo. 

In the species described below the legs are shorter and the pro¬ 
thorax proportionally larger than in Lohotmchelus, with which 
genus, however, it agrees in the remarkable character of having 
the medi-basal portion of the prothorax prolonged so as to cover 
the scutellum. 

Metetra suturalis. M. elliptiea, nigra, nitida, sutura lineaque 
lateral! elytrorum niveo-squamosis; rostro toto capiteque inter oculos 
carinatis, illo piceo, sat confertim oblongo-punctato; antennis fulvis; 
funiculo artieulo primo quam secundo paulo iongiore, eseteris brevibus, 
gradatim incrassatis; protboraee longiore quam latiore, modiee eon- 
fertim punctato; elytris fortiter sulcato-pnnctatis, interstitiis setulis 
albis minutis sparse vestitis; corpore infra niveo-squamoso *, pedibns 
piceis; femoribus dente modiee elongato instructs; tarsis fulvis, 
articulis tribus basalibus eonjunctim elongato-trian^ularibus. Long. 
1| lin. 

Hab. 'Waigiou. 

Telephae strigilata. T. ovalis, rufo-fusea, pilis albis vel oehra- 
ceis sparse vestita; antennis subtestaeeis; oculis minoribus; protho- 
race modiee transverso, crebre punctato, callo laterali magis limitato ; 
elytris utrinque mediocriter rotundatis, suleato-punctatis, basi, pone 
medium apieeque pilis albis longiusculis obsitis, fascias tres indeter- 
minatas formantibus; abdomine segment© secundo valde ampliato. 
Long. 11 lin. 

Hab. Batchian; Sarawak. 

The genus Teleghae (write, vol. x. p. 487) must, I think, be 
placed with the Isorhynchinas. Lacordaire says that u the only 
absolute character ” which separates that group from the Zygo- 
piuge is found in their (t perfectly cylindrical rostrum/ 5 I confess, 
however, failing in most eases to appreciate this subtle distinc¬ 
tion ; as a rule, perhaps, the rostrum of the Zygopinae is more 
subulate, and the eyes occupy a greater portion of the head, at 
least in the more typical species. One of the best characters 
seems to be that the eyes are uncovered in repose. They have each 
a seven-jointed funicle and a small scutellum, in two genera 
covered by an extension of the prothorax. As a rale, the species 
ai'e either naked or partially covered with loosely set narrow or 
hair-like scales, more or less assuming the form of pubescence. 
All the members of the IsorhynchinsB here described (and there 
are a few more) are, except one, due to Mr. "Wallace's researches; 



48 


MR. B. P. PAS COE OH THE CURCH LIONXDJ2. 


the exception is the only instance of the occurrence of this group 
in Australia. Telephae itself might be taken for one of the Prio- 
nomerintB; but it may be at once distinguished, inter alia , by the 
anterior coxse not being contiguous. The species described above 
differs from T. laticollis in its oval outline, the lateral callus on 
the prothorax tuberculiform, the prothorax itself considerably less 
transverse, &c.; the hairs on the elytra are confined to the inter¬ 
stices as in the other species, and give the parts they cover a stripy 
appearance. 

Trlephae concreta. T. ovalis, nigra, sparse maculatim niveo-pilosa ; 
rostro prothorace paulo breviore, basi sat rude punetato; antennis 
subtestaceis; oculisampliatis ; prothorace subtransverso, crebre punc¬ 
tate, eailo laterali producto et niveo-piloso; elytris convexiusculis, 
sulcato-punctatis, macula communi pone seutellum, tribus alteris 
apicem versus sitis, niveo-pilosis; femoribus anticis majoribus; tibiis 
antieis brevibus; tarsis piceo-testaceis. Long.. IJ lin. 

Bab. Batchian. 

Telephae luctuosa. T. late ovalis, nigra, elytris sparse maculatim 
niveo-squamosis; rostro prothorace paulo breviore, basi sat rude 
punetato ; antennis piceo-testaceis ; oculis modice ampliatis; protho¬ 
race modice transverse, crebre punetato, callo laterali obsolete ,* elytris 
in medio paulo depressis, vel fere excavatis, sulcato-punctatis, basi 
maculis quatuor ornatis, soil, mia utrinque humerali, et duabus sutura- 
libus communibus, quarum una media, altera apicali, obsitis; femori¬ 
bus anticis minus ampliatis; tibiis anticis magis elongatis, tarsis 
piceo-testaceis. Long. 2 lin. 

Hah. Batchian; Gilolo; Sarawak. 

Telephae denticollis. T. late ovalis, nigra, sparse maculatim 
niveo-squamosa; rostro prothorace paulo breviore; antennis fuscis ; 
prothorace subtransverso, crebre punetato, utrinque dente mammilii- 
formi, pilis niveis tecto, instructo; scutello niveo; elytris sulcato- 
punctatis, basi, interstitio septimo in medio, vittaque suturali ad 
apicem niveo-squamosis; femoribus anticis magis ampliatis, dente 
magno armatis; tibiis sat elongatis; tarsis fulvo-piceis. Long. 2 
lin. 

Hah. Dorey; Sarawak. 

Telephae met at a. T. ovalis, nigra, maculatim niveo-squamosa, 
soil, macula utrinque basi prothoracis, elytrisque maculis octo, quarum 
duabus communibus suturalibus, una basali, altera media, et tribus 
singulo elvtro; prothorace confertim tenuiter punctulato; elytris 
leviter sulcato-punctatis, interstitiis planatis sparse albido-pilosis; 



41 ) 


MR. E. P. PAS COE ON THE CURCULIONIR.P. 

corpora infra nigro, metasterao utrinque niveo-macukto ; tarsisfulvis. 
Long. 1-J lin. 

Hab. Batchian. 

Telephae repetita. T. ovalis, nigra, sparse griseo-squamnlosa, 
vostro, pedibus antennisque rufo-castaneis, iiio prothorace breviore, 
nitido, basi solum subtiliter punctulato; prothorace subtrausverso, late- 
ribus rotundato, baud calloso j ely tris modice convexis, sulcato- puncta- 
tis, iuterstitiis planatis, basi, parum pone medium, apiceque squamulis 
sat dense obsitis faseias tres bene detenuinatas formantibus; tibiis 
anticis brevibus, valda areuatis. Long. 1J lin. 

Hab. Sarawak. 

The underparts are in a fresh state probably covered with round 
silvery scales ; there are indications of this in other species. 

Telephae selligera. T. ovalis, fusca, supra sat rude squamulosa; 
capite nudo, ercbre tenniter punctulato ; vostro prothorace breviore ; 
antennis tesfaceis; oculis raajuscuiis, fere contiguis; prothorace sub- 
trimsverso, lateribus rotundato, haud calloso; elytris supra depresses, 
suleafco-piractatis, dorso plaga magna medio, apice lateribusque 
griseis; pedibus piceis; tibiis tarsisque paliidioribus; tibiis anticis 
longiuseulis. Long. 1§ lin. 

Hab. Sarawak. 

Othippia. 

(Xsorhynchinse.) 

Hostrum mediocre, apicem versus latius, basi longitudinaliter 
angulatum. Antenna submediante; funiculo articulo basali 
incrassato, cater is tenuatis, gradatiin crassioribus; clava dis- 
tincta. Ociili magni, ovati vel rotundati, antice approximantes. 
Hr other ax transversus, subconicus, lobo scutellari paulo pro- 
ducto. Sc at ell um distinction. Elytra cordiformia, basi pro¬ 
thorace hand latiora, pygidium obtegentia. Pedes mediocres; 
femora modice elongata, valida, sublinearia, infra dente tenuato 
instructa; tibia breviuseuke, rectse, calcaratas ; tarsi articulo 
prirno oblongo-triangulari, seeundo brevi, tertio lato, bilobo, 
ultimo minuseulo; ungmculis parvis. Mima pectoralis meso 
sterno terminata. Abdomen segmento seeundo breviuseulo. 

In the first three species described below the eyes are narrowed 
beneath, and the end of the pectoral canal is ■ distinctly marked by 
a raised semicircular margin. Patches of snow-white scales on 
the upper margin of the hind femora occur in most of the specks 
of this genus. 
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Othippia .bistigma, 0. nigra, subnitida, tenuiter pilosa, protliorace 
utrinque macula magna basali, apiceque elytrorum rufo-ochraceis; 
rostro piceo-fuseo, carinulato, apieem versus manifeste latiore; an- 
tennis fulvis; funiculo articulo basali longiore, crasso, reliquis bre- 
viusculis, longitudine subaequalibus et gradatim crassioribus; pro- 
tliorace impuncfcato, in medio parcius piloso; elytris late sulcatis, 
interstitiis planatis ; corpore infra fusco; abdomine segmentis tribus 
intevmediis longitudine fere tequalibus; pedibus parce pilosis; tarsis 
fulvis. Long. 1J lin. 

Hah. Sarawak. 

The appressed hairs in this species are only seen under a very 
strong lens, and they appear whitish and silky against the 
light. 

Othippia jubata. 0. fusca, pilis ochraceis sejunctim vestita; capite 
rostroque piceo-testaceis, hoc carinulato et. apieem versus panic 
latiore; antennis fulvis; funiculo articulis secundo tertioque con- 
jimctim primo longioribus; clava breviter ovata; protliorace dimidio 
basali in medio alte fasciculato-cristato; scuteilo conspicuo; elytris 
late sulcatis, interstitiis planatis, sufcura ante medium dense fascienla- 
tis; corpore infra eastaneo-fusco, verisimiliter niveo-squamoso; 
abdomine segmento secundo fere obtecto; pedibus rufo-testaceis, 
parce albido-squamosis. Long. 1J lin. 

Hah. Sarawak. 

I have only one example of this very distinct species, which, 
when fresh, is probably rather closely covered above with coarse 
ochraceous hairs. 

Othippia proletaria. O. breviter elliptica, nigra, squamositate 
subgrisea, sqnamis interjectis, vestita; rostro ferrugineo, vel nigro, 
modice arcuato; antennis fulvis; funiculo articulo primo secundo 
longiore, caeteris breviusculis, clava breviter ovata; protliorace trans- 
verso, medio supra scutellum suberistato, lobo scutellari rotundato; 
elytris sulcatis, basi circa scutellum paulo depressis; corpore infra 
sat dense albido-squamoso; femoiibus intermediis et posticis fere 
obsolete dentatis. Long. !J lin. 

Hah. Sarawak. 

This species is covered with a somewhat deciduous greyish sort 
of gquamosity like some saccharine exudation. 

Othippia funebris. 0. nigra, nitida, subnuda ; rostro basi quinque- 
suleato; antennis fulvis; funiculo articulis tribus basalibns longitudine 
fere sequalibus; protliorace transverse, crebre punctate, pone apieem 
fortiter constricto; elytris sulcato-punctatis, interstitiis subtilissime 
pilosis, in medio sat valde convexis, regione scutellari depressis. 
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macula basali circa scutellum lineaque suturali pone medium albo- 
pilosis; corpore infra albo-squamoso. Long. 1| lin. 

Hah. Ceram, 

Othippia pod a grig a. O. fusea, opaca, subnuda, prothorace nitide 
nigro i rostro castaneo, basi longitudinaliter angulato; an term is fulvis, 
funieulo fcemiiore, articulo secundo quam primo longiore; prothorace 
minus transverse, sparse punctulato, baud constricto ; elytris sul- 
cato-punctatis, interstitiis tenuiter pilosis, in medio eonvexis, singulis 
maculis parvis tribus niveo-pilosis ornatis, sell, una basali prope 
scutellum, una ad latera fere in medio, tertiaque apicali; corpore 
infra albo-squamoso ; tarsis posticis articulo primo elongato-ampliato. 
Long, 1J lin. 

Hah. My sol. 

This and the preceding species are much alike in appearance, 
but are strongly contrasted in nearly all the characters here given. 
The form of the basal joint of the posterior tarsi is probably de¬ 
pendent on sex, 

Egioka. 

(Is orhynchinae.) 

Hostrum hasi rotnndatum. Antennas articulo basali funiculi hand 
incrassato, secundo longiusculo, vix tenuiore. Fygidium libe¬ 
rum. Cceterls fere ut in Otltwpia, sed femoribus minus elon- 
gatis. 

In many respects this genus is allied to the preceding; but the 
three characters here given will not allow of their being con¬ 
joined. The eyes in the species described below have extremely 
minute facets. The dark bands seen in the figure are the un¬ 
covered portions of the derm. 

Egiona LiETA* (PL III. fig. 2.) E, rufo-casfcanea, variegatim albido- 
squaraosa; rostro subvalido, sat confertim punctulato, leviter piloso; 
antennis testaceis j clava parva, oblique artieulata; prothorace crebre 
punctato, supra squamis piliformibus sparse vestito, ad latera magis 
squamoso 5 scutelio parvo ; elytris profunde sulcatis, regione seutel- 
lari fasciisque duabus magnis—una mediana, altera apicali—a squamis 
condensatis formatis, notatis, apicibus valde rotundatis ; corpore infra 
fusco; pedibus sparse pilosis. Long. 1} lin. 

Hah . Macassar. 

PSEKIOXEA. 

(Isorhynchinae.) 

Mostrum validum, a basi ad apieem gradatim latius ; scrobes prae- 
medians©. Oculi rotundati, antice approximate tenuiter granu- 
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lati. Scopus oculum vis attiugens; funiculus articulo primo 
ampliato, casteris gradatim brevioribus et crassioribus; dcwa 
ovata distincta. 'Brotherax parvus, transversus, basi parum ro- 
tundatus. Scutellum distinctum. ‘Elytra trigonata, convexa, 
protliorace basi multo latiora. Pectus brevissimum. Coxa 
antic® parurn separatee, intermedia distantes. Femora modice 
elorigata, incrassata, hand canalieulata, infra dente valido in- 
strneta; tibia subrectse, apice mucronat®; tarsi articulo ultimo 
elongafo. Abdomen segmentis tribus intermediis gradatim 
paulo 1 brevioribus, ad latera arenatis. 

Tlie sliortness of the pectus brings the rostrum in repose 
directly against the anterior cox®, and not to pass between them, 
as in some other genera of this group, owing to their contiguity, 
or nearly so. The eyes are almost frontal. The affinities of the 
genus are not very evident. 

Pseniclea puellaris. P. tota nitide fulva, mandibulis nigris ex- 
eeptis, esquamosa; vostro prothorace hand longiore ; antennis pallidi- 
oribus; prothorace utrinque vix rotund ato, basi latiore, sparse 
pimetato; elytris basi prothorace sesquilongiore, valde convexis, 
leviter suleatis, sulcis fortiter punctafcis, interstitiis parum convexis ; 
metastemo antice processuque intereoxali fortiter sparse pmictatis, 
reliquis impunctatis. Long. If lin. 

Hah. Dorey. 

Pakigeka. 

(Isorhynchinse.) 

Eosirum subtenuatum (vel paulo incrassatum, arcuatum, apicem 
versus parum dilatatum; scrobes submedian®. Ocidi medio- 
cres, rotundati, antice approximate fortiter granulati. Seay us 
gracilis; funiculus articulo primo ampliato, secundo longius- 
culo, cteteris obconicis; data distincta. Prothora-x conicus, 
basi ampliatus, bisinuatus. Scutellum distinctum. Elytra 
cordata, prothorace multo latiora, burner is obliqua. Pectus 
canaliculatum. Coxes antic® basi approximate©. Femora sub- 
linearia, infra dentata; tibia subsulcat®, flexuos®, vel inter¬ 
media reel®, apice ealcaratse. Abdomen segmentis duobus 
basalibus ampliatis. Cory us convexum, subrhomboideiim, l®vi- 
gatum. 

The pectoral canal is limited behind by the anterior coxa?, and 
is therefore incapable of receiving the rostrum. The eyes are of 
moderate size, rounded, and placed just above the base of the. 
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rostrum, leaving a tolerably broad front to the bead above them : 
they are nearly contiguous in the first two species, less so in P. 
cyanoptera , and still further apart in P. gechstris. 

Paxigexa chalybea. P. nitidissima, cyaneo-iridescens; capita 
rostroque nigris, illo subtilitei* vage, hoc basi sat rude punctatis, et 
protliorace panlo longiore ; oeulis supra subcontiguis; antennas fulvis; 
funiculo articulo secundo quam primo manifesto longiore: protliorace 
impunctato; scutello subquadrato, nigro; elytris circa scutellum 
paulo elevatis, seriatim fortiter remote punctatis, interstitiis latis; 
eorpore infra nigro ; pedibus piceis, squamulis piliformibus aibis sparse 
vestitis; tarsis piceo-fulvis. Long. If lin, 

Hab. Batcbian. 

Paxigexa violacea. P, nitide violacea, eapile rostroque nigris, illo 
subtilissime punctidato, hoc protborace paulo longiore, apice vis 
latiore; antennis fulvis; funiculo articulo secundo quam priino 
longiore; clava valida, ovata; oeulis supra coutiguis; protliorace ini- 
punctato; scutello nitide nigro, rotundato; elytris seriatim sat 
fortiter remote punctatis ; eorpore infra nigro: pedibus uigro-pieeis; 
tarsis piceo-fulvis. Long. 1J lin. 

Hab. Batchian. 

• The eyes are absolutely in contact in this species; it has also a 
narrower antennal club, and is not so 'broad and massive as the 
preceding. 

Paxigexa cyanoptera. P, nitide nigra, elytris cyaneis 5 rostra 
protborace paruxn longiore, cviindrico, apice vix latiore ; antennis 
fulvo-testaceis; funiculo articiilis duobus basalibus longitudine sequa- 
libus; clava elongato-ovata 5 oeulis baud coutiguis; protborace 
magis transverso, impunctato ; scutello seutiformi; elytris sat tenuiter 
seriatim remote punctatis; eorpore infra pedibus que piceis ; tarsis 
subfulvis. Long. If lin. 

Hab. Saylee. 

There is an interval between the eyes equal to about a quarter 
part the ’diameter of one of them. In this and the last species 
the rostrum is nearly cylindrical, only a little flattened, without 
being dilated, at the apex. 

Paxigexa pedestris. P. nitide cyanea; eapifce castaneo, disperse 
punctato; rostra valido, protborace breviore, rufo-piceo; antennis 
fulvis; funiculo articulo secundo quam primo longiore; clava pallida, 
ovato-acuminata; oeulis haud coutiguis; protborace subtilissime 
sparsim punctulato; scutello nigro; elytris seriatim tenuiter remote 
punctatis; eorpore infra nigro; metasterno late excavate; pedibus 
rufo-piceia. Long. 11 lin. 

Hab. My sol. 
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This species has a much more robust rostrum than either of the 
preceding. A variety, probably from Salwatty, has a sensibly finer 
punctuation of the elytra. 

CEbeius. 

(Isorhynehin©.) 

Caput parvtim; rostrum modice tenuatum, apicem versus dilata- 
tum; scrohes prsemedianae. Oculi medioeres, rotundati, pro- 
minuli, antic© modice approximate fortiter granulate Scapus 
elongates, oculum vix attingens; funiculus articulo primo 
ampliato, secundo longiuseulo, cseteris breviter obconicis ; dam 
ovata. Broilioracc transfers us, subconicus, basi subbisinuatus. 
Seutelhm distinctem. Elytra cordiformia, prothorace multo 
latiora. Bectus breviusculum, baud canaliculatum. Cores 
anticae approximate. Eemora modice incrassata, infra canali- 
culata et dentata; iibim anti cm rectae, posticse et intermedia 
areuatm, apice baud ealcaratse ; tarsi normales. Abdomen seg¬ 
ments duobus basalibus ampliatis, intermediis ad latera arcuatis. 
Brocessus intercoxalis latissimus. 

This genus differs, inter alia , from Pmigena in not having the 
tibiae spurred. In the species described below the eyes have re¬ 
markably large facets, and the scrobes commence much nearer 
the apex of the rostrum than is usually the case. The dense 
patches of snowy scales on the upper margin of the femora are met 
with also in Thyestetka , Telaugia , Idotasia , and other genera of 
the ZygopinsB, as well as in OtJdppia (ante, p. 49). 

CEbrius luteicornis. (PL III. fig* 3.) 0. piceo-niger, nitidns; 

rostro prothorace plus sesquilongiore, basi striato, apice laevigata; 
antennis luteis, clava infuscata; prothorace apice angusto, basi vaide 
dilatato, ufcrinque paulo rotundato, fortiter pimetato; elytris seriatim 
punetatis, punetis majusculis, linearibns, interstitiis planatis, impunc- 
tatis; corpore infra nitide fusco; metasterno late excavate, et seg- 
mentis duobus basalibus abdominis fortiter punctatis; femoribus 
intermediis et posticis infra, prsesertim posticis, dente majusctilo 
instructs, margine superiore dense niveo-squamoso. Long. I I lin. 
Hob. Mysol; Waigiou. 

Lissogleha. 

(Isorhynchinse.) 

A Panigena differt rima pectorali inter coxas anticas continuata 
et articulo primo funiculi majusculo, quam secundo duplo 
longiore. 
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The pectoral canal in this genus is continued between the 
anterior coxae, the opposite surfaces of these being exposed and 
forming in part the sides of the canal. 

Lissoglena picipennis. L. subrhombica; capite prothoracequc 
rnfo-castaneisj elytris piceis; rostro longitudine prothoraeis, paruui 
areuato, apice baud lafciore* capite impimetato ; antennis rufo-casta- 
neis, clava elongato-ovata, nigricante; oeulis contiguis; prothoraee 
subtilissime punctulato; scutello piceo; elytris cordiformibus* seria¬ 
tim tenuiter remote punctulatis; corpore infra subcastaneo; abdo- 
mine segmento primo fortiter punctato, reliquis lmvigatis j femoribus 
tibiisque fusco-piceis ; tarsis fulvis. Long. 1J- Jin. 

Sab, Sumatra. 

The subjoined table of the Isorhynchins will show the dia¬ 
gnostic characters of the genera I have here proposed. 

Intermediate segments of the abdomen nearly equal in length. 
Pectoral canal not passing behind the anterior coxa?. 

Pectus elongate. Lobotrachehis , Selion, 

Pectus very short ... Pseniclea, n. g. 

Pectoral canal prolonged to the mesosternum. 

Penultimate joint of the tarsi with divaricate lobes. 

J Eh aim o cents, Solid a. 

Penultimate joint of the tarsi with approximate lobes. 
Seutellar lobe of the prothorax covering the scutellum. 

Meietra , n. g. 

Seutellar lobe of the prothorax not covering the scutellum. 
Basal joint of the funicle incrassate. 

Otldppia, n. g. 

Basal joint of the funicle slender. Egiona . n. g. 

Second abdominal segment as long or nearly as long as the two 
next together. 

Anterior femora very large ........ .. Telephae. Ease. 

Anterior femora of the normal size. 

Pectus canaliculate. 

Pectoral canal passing behind the anterior cox®. 

Body oblong, pubescent ........ Conophorus , Schdn. 

Body rhomboid or elliptic, naked. 

Eyes contiguous .. Lissoglena , n. g. 

Eyes not contiguous . Brephiope , n, g. 

Pectoral canal limited by the anterior coxse. 

Eemora toothed. 
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Body oblong, pubescent. Elatiocerus, Schon. 

"Body trapezoid, naked . Panigena, n. g. 

Pemora not toothed .. Isorhynclms , Schon. 

Pectus not canaliculate .... ........ (Ebrius , n. g. 


Pseudocholus LATicoLLis. P. (d) obovatus, nitidissune niger, 
elytris saturate metallico-viridibus; rostro dimidio basali rude, reliquo 
gr&ilatini minus punctate; an tennis nitide ferrugineis; funiculo 
articulo secundo qnnm primo parum breviore; prothorace valde 
ampliato, sat remote teuuiter punctulato; elytris lineatim sulcato- 
puuctatis, sulcis basi mgoso-punctatis, interstitiis planatis, snbtiliter 
remote punctidatis: corpore infra sat tenuiter punctato ; pedibus 
elongatis; tarsis anticis arfciculis duobus basalibus longe pilosis. 
Long. 5| lin. 

Hah. Ceram. 

The genus Pseudocholus was founded by Lacordaire on an im¬ 
perfect specimen from jNfew Guinea. Mr. Wallace found several 
species in the Malayan islands, some of which are here described. 
The antennas which were wanting in Lacordaire’s type, are 
slender, the .scape scarcely attaining the eye, the first joint of the 
funic!e not enlarged, and the club foment ose and four-jointed. 
The males have apparently longer or broader tarsi, fringed with 
long hairs, 

Pseudocholus basalis. P. (<$) obovatus, niger, nitidns, elytris 
scneis; rostro sat sparse tenuiter punctulato, punctis apieem versus 
magis aspersis ; antennis ferrugineis; funiculo articulo secundo quaru 
primo sesquilougiore; prothorace tenuiter sparse punctulato ; elytris 
lineatim suleato-pmictafcis, interstitiis planatis, impunetatis, basi 
versus scutellum albo-squamosis; corpore infra tenuiter punctato, 
punctis singulis squama alba iustrnctis: tarsis antieis articulo primo 
elongate. Long. 5 lin. 

Had. Gilolo; Morty. 

Pseudocholus grickalceus. P. subelliptieus, orichalceus ; rostro 
sat confertim, basi fortiter punctato; antennis ferrugineis ; funiculo 
arfciculis duobus basalibus elongatis, longitudine sequali, reliquis con- 
jimetim baud longioribus; prothorace lougiore, sat confertim tenuiter 
punctato; elytris lineatim sulcato-pmictafcis, sulcis basi latioribus, 
rugosis, interstitiis planatis subtilissime remote punctatis; corpore 
infra sat confertim tenuiter punctato. Long. 4-1 lin. 

Hah, Bourn. 

Pseudocholus cinctus. P. rhomboideus, aeneo-niger, parum niti- 
dus; prothorace elytrisque vitta latcrali stramineo-squamosa ornatis; 
rostro prothorace vix latiore, antennis ferrugineis; prothorace' in 
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medio leviter, ad latera farther punctate, punctis singulis squama 
ininuta straminea munitis, disco utrinque longitudinaliter excavate, 
squamis stramineis sat dense obsito; elytris lineatim sulcatis, intersti- 
tiis punctulatis; corpore infra fuseo-eastaneo, subtiliter punctulato; 
femoribus tibiisque punctis numerosis singulis squama elongata vel 
filiformi munitis. Long. 4 lin. 

Hab. Saylee (New Guinea). 

This species will hardly fail to recall the Brazilian Cholus albi - 
cinctus , Germ. It w T ill be recollected that Lacordaire was struck 
with the resemblance of the only species lie knew to the members 
generally of that New-World tropical genus. 

MeTJlNTHIA. 

(Baridinae.) 

Rostrum robustum, arcuatum, basi gibbosulum, apice depressum, 
vix diktat uni; scrobes submedianse. Oeuli ovales, tenuiter 
granulati. Antenna valid®; scapiis breviusculus ; funiculus 
articulo primo auipliato, cssteris cum claya continuatis. Pro- 
thorax conieusj lobo scutellari paulo producio, lobis ocularibus 
hand prominulis. Scutellum distmetum. Elytra elongato- 
trigonata. Pectus baud ampliation, canaliculatum. Coxae 
antic® manifeste separata?. Femora sublinearia, mutica, infra 
eanaliculata; tibia rectae, apice ealearatas. Abdomen segment is 
duobus basalibus ampliatis, connatis. Corpus anguste sub- 
rhomboideum, in M. nitidula ellipticum. 

Bronx Ipsickom this genus differs in its approximate coxse, less 
marked, however, in AT. nitidula , thick rostrum, raised at its base, 
and short stout scape, not nearly attaining the eye. If. nitidula 
has shorter and more cordate elytra than the first three species. 

Metanthia pyeitosa. (Pi. III. fig. 4.) M. spiendide aureo- 
viridis, igneo micans, scutello, femoribus tibiisque vel kete azureis vel 
aureo-viridibus, tarsis nigris 5 rostro sparse subtiliter punctate; antennis 
ferrugineis; prothoraee sparse punctate; elytris seriatim punetatis, 
interstitiis subtiliter punctulatis; corpore infra ineequaliter punctate. 
Long. 3J lin. 

Hab. Dorey; Saylee. 

Metanthia ebenina. M. omnino atra, nitida, antennis fuseis 
capite nitidissimo, impunctato; prothoraee subtilissime sparse 
punctate; elytris seriatim punetatis. serie prima basi punctis xnajori- 
bus, apicem versus gradatim minoribus, seriebus reliquis subtiliter 
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punctatis, inierstitiis fere impunctatis; segmenio ultimo abdominis 
bifoveato. Long. 2-J lin. 

jETa&. Batehian. 

Metaxthia CYANEAi supra saturate cyanea, subtus nigra,, 
om nixie* nitida; rostro subtiliter pnnetato: antennis ferrugineis; 
prothorace subtilissime pimetato; elytris tenuiter seriatim punctatis, 
interstitiis impunctatis; tibiis tarsisque castaneis, articulo ultimo tar* 
sorum piceo. Long. 2§ lin. 

Hah. TTaigiou. 

Metanthia nitidula. M. elliptiea, atra, nitida, supra minus con* 
vexa, impunctata; rostro prothorace baud longiore, subtiliter vage 
punctulato; antennis ferrugineis; prothorace antice sat subito con¬ 
strict©, lateraliter gradatim leviter latiore; elytris oblongo-cordifor- 
xnibus, obsolete striatis, basi excepta; corpore infra rarissime sub¬ 
tiliter punctulato; femoribus pnnctis oblongis majuscubs impressis. 
Long. 2£ lin. 

Hah. Batchian. 


Ipsichoea. 

(Baridinm.) 

Rostrum elongatum, subulatum, basi baud gibbosulum, apice vis 
dilatation; scroles submedianse. Oculi ovati, tenuiter grami- 
lati. Sccipus gracilis, oculum baud at fcingens; funiculus articulo 
basali ampliato, cseteris gradatim erassioribus, in clavam con- 
tinuatis. Frothorase transversus, antice tubulatus, basi bisi- 
nuatus. Elytra prothorace vis latiora, oblongo-cordiformia. 
Fectus ampliatum. Coxes antics valde remote. Fedes medio- 
eres; femora subelongata, modice incrassata, infra canaliculata 
et dente ininuto instructa; tibiae recta 3 , apice calcaratae. Abdo¬ 
men segmentis duobus basalibus ampliatis. 

With the rostrum of Fsetidocliolus this genus differs in its 
shorter legs, and the femora stouter and canaliculate beneath; 
the species, instead of the bronze or dark olive of that genus, are 
of a rich blue, but varied, even individually to some extent, by 
violet or copper reflections. The males appear to have the 
anterior tarsi larger and fimbriated as in FsewdoeJiolus. 

Ipsichora citpido. 1. subeliiptica, ubique nitidissima, supra cserulea, 
prothorace violaceo vel purpureo; rostro prothorace fere sesquilon- 
giore, obsolete pnnetato, nigro, basi capiteqne chalybeatis; antennis 
fuaco-eastaneis; prothorace utrinque modice ampliato, pone apicem 
in certa luce quasi sulcato, subtilissime vage pimetato; elytris. fere 
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obsolete striafcis, striis subtilissime punctulatis, interstitiis pnnctulis 
minutis adspersis ; corpore infra metallico-viridi; pedibus plus miausve 
chalybeatis ; tarsis nigris. Long. 3J lin. 

Hob. Ceram. 

Ipsiohora coeLESTXS. I. subelliptica, ubique nitidissima, supra pedi¬ 
bus que cseraleis; rostro protborace sesqullongiore, subtiliter punctu¬ 
lato, aliquando basi excepta nigro; antennis ferrugineis; protborace 
ut in prseeedente, sed paulo magis punctulato; elytris fere obsolete 
striatis, leviter sed manifeste punctulatis, interstitiis impunctatis ; 
corpore infra metallico-viridi., sparse albo-setuloso; tarsis nigris. 
Long. 3j lin. 

Hah. Dorey; Saylee. 

Very like the preceding, but there is a manifest difference in 
tlie punctuation. 

Ipsiohora pulchella. I. elliptiea, nitidissima, eserulea, protborace 
splendide aureo-cupreo; rostro minus elongato, nigro, basi capiteque 
metallieo-viridibus 5 antennis nigris; scapo breviusculo ; protborace 
utrinque minus ampliato, pone apicem quasi sulcata, tenuiter vage 
punctulato; scutello nigro ; elytris fere obsolete striatis, striis subti¬ 
liter punctulatis, interstitiis pnnctulis minutissimis adspersis ; corpore 
infra splendide metalbco-viridi; pedibus chalybeatis ; tarsis nigris 
Long. 21 bn. 

Hah. Salwatty (New Guinea). 

Ipsiohora femorata. I. sub elliptiea, eserulea, rostro pedibusque, 
femoribus exceptis, chalybeatis; rostro minus elongato, basi paulo 
curvato; antennis ferrugineis; protborace subtransverso, sat vage 
pimetato, apiee baud sulcato; elytris bneatim striato-punctatis, 
punctis mo dice approximatis, interstitiis subtiliter remote punctulatis; 
femoribus magis incrassatis, rufis, basi apieeque chalybeatis exceptis; 
tarsis nigris. Long. 2f lin. 

Hah . Aru. 


Mxctxjdes. 

(Baridinse.) 

Mosirum paulo arcuatum, apice baud dilatatum, protborace duplo 
longius; scrohes antemedianae. Seamus ab oculo remotus; fu¬ 
niculus articulo prime elongato, a secundo in claTaua continu- 
atus. . Oculi ovales, magni, tenuiter granulati, protborace con- 
tigui. Proihorax conicus, apiee an gust us, parum productus. 
Scuiellum parvum. Mytra subconvexa, eordiformia, basi pro¬ 
tborace vix latiora, bumeris rotundata. Pygidinm parvum* 
Femora vix incrassata, infra dente parvo instructa; tibiae recta 1 . 
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sulcata?. Pectus ampliatum, eonvexum. Coxes anticse distantes. 
Prosternuni postice latum, truncatum. Abdomen segmentis 
duobus basalibus ampliatis, connatis. Corpus rliomboicleum. 

The Baridinse with the sterna forming a continuous level, for 
which Lacordaire forms his “ sous-tribu Madarides’*’*, appear to 
be rather abundant in the Malasian islands, PseudocJwlus being 
especially well represented. I have here only worked out a few 
genera, leaving several species undescribed, which I do not think 
it desirable to publish on the strength of my present materials, so 
uncertain are the limits to be placed to their generic and specific 
characters. Thus one of these doubtful forms has a canaliculate 
pectus, which, according to Lacordaire, would take it out of the 
“ Lyteriides, 55 to which, however, it obviously belongs, and among 
which I have placed those now described; at the same time 1 
think it probable that such a character is here only of specific 
value. Jjyterins itself is unknown to me, except as illustrated by 
Baris complanaius (Dej. Cat.), which, however, disagrees with the 
genus, as defined by Schdnherr, in the scape not attaining the eye, 
an important character; Lacordaire only knew the American 
species melas, as instahilis does not, lie says, belong even to the 
subfamily. I have another species from Fiji. As yet only three 
or four species of the genus Baris out of the whole subfamily are 
known from Australia. 

Myctides bahsatus. 31. niger, nitidus ; rostro fusco, sparse 
punctulato, ( 0 ) infra, basi excepto, ferrugineo-barbato; antennis 
pieeo-fuscis; funiculo articulo prime quam secundo duplo Ion- 
giore ; protliorace punetis parvis raris distinctis impress©; scutello 
subrotundato 5 elytris prothorace sesquilongioribus, pone humeros 
paulo incurvatis, lineato-impressis, lineis, basi versus scutellum ex¬ 
cepts, punctatis, interstitiis planatis, subtiliter sparse punctulatis; 
corpora infra pedibusque punetis argenteo-squamigeris adspersis. 
Long. 2| lin. 

Bab. Batcliian. 


Oynethia. 

(Baridinge.) 

Rostrum elongatum, basi sulcatum et iuerassatum, apice dilata- 
turn; serobes postmediange. Scapus ab oculo remotus; funi¬ 
culus articulo primo secundo baud crassiore, ultimis brevibus, 

* It must be recollected, however, that Lacordaire himself states, the passage 
from one to the other is effected in a manner almost insensible/’ 
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in clavam continuatis. Oeuli prothoraei contigui. Prothoraee 
subconieus, apice latior, paulo product as. Seutellum distinctum. 
Elytra oblonga, supra paulo planata, protliorace vix latiora. 
Pygidium parvurn. Femora longiuscula, sublinearia, postica 
infra eanaliculata, omnia dente parvo instruct a; fib us antic® 
subfiexuos®, reliqu® arcuate, sulcatse, apice fortiter mucro- 
natse. Pectus leviter excavatum. Cores antic® distantes. 
Prostemim latum, postice truncatum. Abdomen segmentis 
duobus basalibus ampliatis, connatis. 

Allied to My ct ides, but with, the rostrum dilated at the apex, 
the aerobes commencing behind the middle, the elytra fiat along 
the suture, &c. The species described below is not unlike Paris 
virgata , Boh,* 

Cyxethia interrupta. (PL III. fig. 12.) 0, elliptic^, fusco-nigra, 

vix nitida, lineis albido-squamosis ornata; rostro basi eapiteque crebre 
punctulatis, illo deinde ad apicem castaneo, subtiliter sparse punctu- 
lato; antennis castaneis, scapo pallidiore; prothoraee sat confertim 
punctate, diseo lateribus utrinque vittato 5 elytiis pone humeros Inti- 
oribus, ante apicem eaiiosis, lineatim sulcatis, interstitiis planatis, 
secundo excepto uniseriatim punctulatis, interstitio tertio vitta inter- 
rupta albido-squamosa ornatis; corpore infra castaneo, vittis duabus 
albido-squamosis ornato. Long. 3 lin. 

Hah, Sumatra. 

Acythopetts. 

(Baridin®.) 

Caput parvurn; rostrum arcuatum, basi craasius, supra gibbosulum, 
versus apicem gradatim tenuatum, apice ipso paulo depressum; 
strobes median® vel postmedian®. Sea]) us ab oculo remotus; fu¬ 
niculus artieulo primo ampliato, reliquis in clavam continuatis. 
Oeuli tenuiter granulati, prothoraei contigui. Pr other ax trans- 
versus, apice tubulatus, hand productus, basi fortiter bisinuatus. 
Seutellum parvurn. Elytra prothoraee vix latiora ( 9 r), postiee 
angustiora. Femora mutica, infra subcanaliculata. Cestera ut in 
Myciide. 

Fear Myctides , only the rostrum is very much curved and 
thickened at the base, and the femora are entire beneath. The 
position of the serobes in the first three species described below 
shows that it Is only a specific character (or possibly sexual); the 

* This species, judging from Mr. Wallace's collection, has a distribution ex¬ 
tending from Sumatra to Kew Guinea. 
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last species is an aberrant form, but there is nothing to warrant 
its separation generieally except the smaller tarsi. 

Acythopeus tristis. (PL III. fig. 11.) A. obovatus, obscure fuscus, 
opacus ; rostro crassicre, basi manifests magis curvato, leviter gibbo- 
sulo et confertim punctato, versus apicem punetis gradatim minoribus 
et magis adspersis : serobibus medianis; anteimis ferrugineis; pro¬ 
thorace in medio valde ampliato, ubique crebre reticulato-punctato ; 
elytris lineatim suleatis, interstitiis planatis, transversim rude puncta- 
tis; pygidio nigro, transverso ; corpora infra pedibusque fuscis, punc- 
tis, singulis seta rninuta alba instractis, adspersis. Long. 2J lin. 

Hah. New Guinea (Saylee). 

Acythopeus tenuirostris. A. obovatus, obscure fuscus, opacus; 
rostro tenuiore, basi supra leviter gibbosulo, punetis vis confertis 
minus impresso, reliquo fere impunetato ; anteimis fuscis; prothorace 
subsequilaterali, apice subito tubulafco, confertim punctulato; elytris 
. subeordiformibus, lineatim suleatis, interstitiis planatis, transversim 
punctatis; pygidio nigro; corpore infra pedibusque nitide nigris, 
leviter sparse punctulato. Long. 21 lin. 

Hah. Tondano. 

This species may be readily recognized by its slender rostrum, 
at least in the female. 

Acythopeus palmaris. A. niger, nitidus, rostrum conferte rude 
punetatmn ; serobibus priemedianis; antennis nigris, scapo longiuseulo, 
elava elongata magna; prothorace ampliato, crebre fortiter punctato; 
elytris lineatim suleatis, interstitiis planatis, transversim leviter im- 
presso-punetatis, uniseriatim subtiliter setulosis; pectore utrinque 
coxas proxime dente obtuso instmeto; pedibus anticis multo major!- 
bus, tarsis ipsis majusculis, arfciculo tertio profunde bilobo. Long. 
2i lin. 

Hah. Amboyna. 

The length of the fore legs with their broader tarsi and the 
large tomentose dub are at once distinctive of this species. My 
specimen is, I think, a female, notwithstanding the length of the 
fore legs. 

Acythopeus curvirostris. A. niger, subnitidus, rostro pieeo, 
basi valde arcuato, incrassato, crebre rude punctato, (J) dimidio api¬ 
cal! tenuato, hevigato; serobibus postmedianis; antennis piceis, clava 
late ovata; prothorace vix ampliato, eonfertissime rude punctato; 
elytris lineatim suleatis, interstitiis planatis, transversim uni- vel bi- 
seriatim punctatis; pectore squamis ochraceis adsperso; epipleura 
metathoracis segmentoque primo abdominis utrinque dense ochraeeo- 
squamosis. Long. 2 lin. 

Hah. Gilolo ; Batchian. 
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The rostrum is more abruptly curved at the base In this than 
in any other of the species here described; In the male the ros¬ 
trum Is punctured throughout, and the scrobes commence a little 
nearer the middle. There is a little patch of white scales at the 
base of the pro thorax on each side in two of my specimens. 

Acythopeus bx geminates. A. oblongus, ater, subnitidiis, elytris 
albo-quadrimaculatis; rostro ferragineo. minus elongate-, basi pro- 
funde inciso et valde gibboso, confertim pimetato, punctis apicern 
versus miuutis; anteunis subferrugineis; funiculo brevi, articulo primo 
quam secundo triple longiore; protboraoe baud confertim punctate, 
lateribus leviter rotmidatis; elytris elongato-cordatis, lineatim sul- 
catis, interstitiis submgosis, tertio maculis duabus albis—una basali, 
altera prasapicali—e squamis condensates, notato; pectore sternisque 
punctis majoribus, abdomine minoribus, punctis aibo-setigeris, ad- 
spersis; tarsis minusculis. Long. l§-2f lin. 

Hah. Batcbian; Aru. 


Laodia. 

(Baridinse.) 

Caput spbjericum ; rostrum elongatum, cylindrieum, aplce dilata- 
tum ; scrobes ante median Scapus ab oculo remotus ; funi¬ 

culus In clavam continuatus. Oculi ovafci, tenuiter granulati, 
prothorace baud eontigui. Prothorax suboblongus, utrinque 
rotundatus, apice angustus, truncatus. Scutellum parvum. 
Elytra obovata, prothorace vix latiora. Pedes longiusculi, 
femora vix inerassata, mutica; tihice arcuata?; tarsis articulo 
ultimo ininusculo. Pectus ampliatum. Coxes anticse inodiee 
distantes, ' Prosternum postice latum, truncatum. Abdomen 
segmentis duobus basalibus ampliatis, connatis. 

The characters in this genus are nearly the same as in My cities ; 
but the dilated apex of the rostrum, the eye not in contact with 
the prothorax, the small claw-joint, and the different contour are 
sufficiently diverse. Although the anterior femora are not den¬ 
tate, there are two or three very small points beneath, probably 
not always present. -My specimens of the two species here de¬ 
scribed appear to be females. 

Laodia nivegpicta. (PL III. fig, 8.) L . anguste ovalis, nitidis- 
sima, picea, elytris afcris, maculis niveis, e squamis eondensntis, nota- 
tis, sell, duabus basi prothoracis, duabus singulo elytro—una basali, 
altera preeapicali; rostro piceo, prothorace plus duplo longiore, lineis 
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-elevatis longitudinalibus, interstitiis, apice excepto, pimefcafcis, mu- 
nito; funiculo articulo primo quam secundo fere duplo longiore; 
protlioraee in medio sat sparse pimctulato, lateribus confertim granu¬ 
late ; elytris Imeatim sulcatis, interstitiis uniseriatim punctulatis; 
corpore infra sat confertim albo-setosulis; abdomine punctis mimitis 
adspersis. Long. 1 !in. 

Rob, Macassar. 

Laodia niveosparsa. L. ovata, nitidissima, atra, elytris maculis 
parvis albis quatuor, e squamis condensatis, notatis, sciL singulis 
ima basali, altera apicali; rostro pieeo. protlioraee triplo longiore, 
iineato ut in prsecedeute; funiculo articulis duobus basalibus scquali- 
bus; protlioraee in medio sparse punctate, lateribus rugoso-punctatis; 
elytris Iineatim sulcatis, sulcis punctis remotis manifesto impressis, 
duobus suturalibus ad basin majusculis; corpore infra sparse niveo- 
setosis; tibiis tarsisque piceis. Long. If lin* 

Hob, Amboyna. 


Lysteus. 

(Baridinre.) 

Rostrum paulo arcuatum, apicem versus gradatim dilatatum, pro- 
thorace longius; scrobes antemedianse. Scapu-s oculurn hand 
attingens ; funiculus articulo primo ampliato, a secundo in cla- 
varn gradatim continuatus; dam magna. Osuli rotundati, 
prothoraci baud contigui. teauiier granulati. Profit or ax coun¬ 
cils. apice trunoatus, loho scutellari late emarginato pro recep- 
tione basis scutelii. Scufelhm magnum. Elytra equilatera- 
liter triangularia, himieris paulo produefca, rotundata. Remora 
subincrassata, infra dcutata; tibia arcuatm. Pectus incurva- 
tinn; prosternum- postice breve. Coxa anticte fere eontigum. 
Abdomen, segmento primo ampliato. 

The anterior eoxce only feebly separated, and with the usual 
non-continuity of the line of the sterna, imply a technical position 
of this genus near Madopterus ; but its trapezoid form, compared 
with the cylindrical one of the latter is not favourable to any consi¬ 
deration of affinity. I have a second species from Tsusima, in the 
Corean Straits, distinguished, inter alia , by its closely -punctured 
prothorax. 

Lysteus sculptipennis, (PL III. fig. 1 .) L. trapezoideus, fusco- 
niger, pararn nitidus ; rostro erebre Iineatim punetato ; anteunis fer- 
rugineis; clava articulis sex praecedentibus funiculi longitudine aequali; 
protlioraee confertim granulato, in medio ■ postice linea elevata in- 
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stracto ; scutello transverse ; elytris fortiter suleatis, interstitiis 
elevato-carinatis, carinis lateraliter impresso-punetafcis; corpora infra 
sqnamositate subsulphurea tecto; femoribus fcibiisque sat crebre 
punctatis, bis lineis elevatis iostruetis. Long- 2 lin. 

Hob. Singapore; Macassar. 


SlMOCOPXB. 

(Baridinas.) 

Caput parvum, sphsericum ; rostrum modice elongatum, arcuatum, 
basi lev iter incrassatum, paulo compress um ? reliquo valde de- 
presso (vel laminiformi), apicem versus gradatim dilatatum ; 
scrobes subbasales. Ocitli rotundati. Bcapus oeulum baud at- 
tingens; funiculus articulis duobus basalibus elongatis. Protho - 
rax transversus, ampliatus, basi late bisimiatus, lobis ocularibus 
fere obsoletis. Seittellmn subquadratum. Elytra subeordi- 
formia, prothorace vix latiora, humeris obliquis. Pectus leviter 
excavatum. Coxae anticee distantes. Pedes breviuseuli ; femora 
incrassata, mutica; tibiae breves, incurvatae, mucronatas; tarsi 
articulo ultimo elongato ; unguiculi liberi. Abdomen segment!s 
duobus basalibus ampliatis. 

Like JSlasmorMnus. , Lac., in its depressed rostrum, which is even 
more remarkable than in that genus on account of its breadth, and 
the longitudinal middle portion is so attenuated as to be almost 
diaphanous. In other respects it differs from MasmorMnus 5 of 
which I have a second species, in its free daws. I am not quite 
certain of the habitat of the only example I have seen of this spe¬ 
cies' ; unfortunately its antennae are incomplete. 

Simocopis umbrin us. (PL III. fig. 10.) S. late obovatus, fusco- 
■ umbrinus; capite sparse punctato; rostro quam prothorace vix lon- 
giore, nitido. impunctato ; prothorace nitido, valde transverse, in medio 
sparse, ad latera irregular iter striato-pimctato, basi utrinque squaaiis 
elongatis ochraceis vestito ; elytris opacis, lineatim suleato-pimetatis, 
interstitiis rugosis, transversim crebre pimctatis, basi squamis elon¬ 
gatis ochraceis vesfcitis; corpore infra tenuiter sparse setosulo; pedi- 
bus, prsesertim femoribus, raagis dense squaniosis. Long. 4 lin. 

Hab. Brazil? 

The following tabular view of Lacordaire’s c< groupe Lyteriides, 99 
one of the divisions of his “ sous-tribu Madarides (den. t. vii. 
p. 240), includes the new genera proposed above:— 

XjIXN, joubx.—zoology, TOL. XIX. 5 



66 


ME. P. P, PASCGE 025* THE CUECULIGHXBJE!,, 


Bostrmn cylindrical. 

Pygidium free. 

Pectus with, a horn-like projection .... Micrestates. Lac. 
Pectus without a horn-like projection. 

Bostrmn robust... Meianthia , n. g. 

Bo strum slender. 

Anterior coxse slightly separated .. Lystrus , n. g. 
Anterior coxae widely apart. 

Bostrmn slender throughout.... Myctides , n. g. 
Bostrmn thicker at the base. 


Prothorax produced at the apex. 

Cynetliia, n. g. 

Prothorax truncate at the apex. Acythopeus, n. g. 


Pygidium covered, or nearly so. 

Scape remote from the eye .. Laodia , n. g. 

Scape nearly attaining the eye. 

Femora canaliculate beneath. Ipsiehora, n. g. 

Femora not canaliculate beneath .... Pseudocholus , Lac. 
Bostrmn lamelliform. 

Claws connate . JEHasmorJmius , Lac. 

Claws free ...... . . Simocopis , n. g. 


Lyterius, Schon., is omitted as a doubtful member of this group. 
ZyteHus, Lac., is probably not identical with Schonherr’s genus 
(see Gren. vii. p. 250). Binnycterus (from Asia Minor), unknown 
to me, is placed by Schonherr in Cossoninse. It is possible that 
Tithene {ante, p. 25) may have affinity with this “grouped 9 

Peobioctes. 

(Oalandrinse.) 

Megaprocio congruit, sed scapus elongatus, elytra prothorace 
latiora, et femora magis clavata, postica hreviora. Bostrum 
tenuatum, arcuatum. Pygidium ohtusum. Tibia dexuosse. 

There are a number of intermediate (and undescribed) species 
allied to SpJienoeorynus and Megaprocius, which it is almost im¬ 
possible to distribute into well-limited genera, hut which cannot 
he united without also merging the two above mentioned into one 
genus with them, Por those in my collection belonging to 
Lacordaire’s “ groupe Splienocorynides,’ 9 which has the pygidium 
horizontal (or a little deflexed), including the species in question, 
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I have adopted the following genera, under which 1 have arranged 
them as well as the variability of the characters will allow me :—• 

1. Elytra broader than the pro thorax. 

jS iphemcorpms, Schon. Bostrum short, stout. 

Brodioctes , n. g. Bostrum slender, curved ; femora clavate. 
Tyndides , n. g. Bostrum slender, straight: femora sublinear. 

2. Elytra not broader, or only very slightly, than the pro- 

thorax. 

Megaproctus, Schon, Elytra narrowed from the base to the 
apex. 

Beripkemu*, n. g. Elytra with parallel sides ; anterior femora 
stout; club with the spongy part obsolete. 

Zetheus , n. g.' Elytra with parallel sides; femora long, 
slender; club with the spongy part produced. 

Under Brodioctes I place Sphenophprm Dehaani, Gyll., a species 
with ascending mesothoracic epimera, and select the following for 
description as best illustrative of the genus. Other species are 
from the Philippine Islands, Borneo, Ceram, Amboy na. and Kew 
Guinea. 

Frodioctes uuinarius. (PL IT. fig. 2.) P. ellipticus, umbrinus; 
rostro prothorace longiore, basi confertim squamigero-punetato, reliqno 
capiteque nudis, nitide castaneis; scapo funiculo cum clava longiore; 
prothorace oblongo, pone medium ineurvato, basi valde rotundato; 
scutello miuuto ; elytris brevibus, pone basin latioribus, hand striatis, 
maeulis majusculis nigro-velutinis, pallide marginatis, deeoratis, sell, 
una communi pone scutellum, et duabus lateralibus, una humerali 
altera ante apicem, obsitis; pygidio modice elongate, sparse setigero- 
punctatc: corpora infra obscure umbrino-punctato; pedibus vage 
setigero-punctatis. Long. 8 lin. 

Hab. Borneo (Muruk). 

Frodioctes pavoxixus. P. ellipticus, rufo-ferrugineis, supra indu- 
mento ilavescente guttatim notatus ; rostro prothorace breviore, supra 
ad apicem guttato-punctato ; antennis indumento pallido vestitis; fu¬ 
niculo articulo secundo quani primo longiore; prothorace oblongo, 
guttis numerosis, nonnullis contiguis, dorso lineaque iaterali ornato; 
scutello indumento tecto; elytris latitudine plus sesquilongioribus, 
seriatim punetatis, interstitiis gutfcatis, singulis maeulis duabus nigris, 
concinne fiavo-marginatis, una. humerali, altera ante apicem, ornatis; 
pygidlo apice bifido, utrinque flavescenti-vittato; corpore infra fusco, 
obscure guttata; femoribus supra indumento albido tectis; tibiis 
anticis intus fortiter bisinuatis, intermediis et posticis setulis ferrugi- 
neis intus dense ciliatis. Long. 5J lin. 

Hab. Sarawak, 
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TOHiBES. 

(Calandrinse.) 

Rostrmft porrectum, elongatum, rectum, gradatxm angustius, sed 
apicem versus dilatatum; scrohes subbasales. ProtJioras eloa- 
gato-conicus. Sciitellum parvum. Femora sublinearia, postica 
elongata, infra dente ininuto instructs; tibia squamoso-maeu- 
late. intus baud sinuate. Cat era fere ut in Megaprocto . 

The two species here described are closely allied; but the second 
is considerably narrower, the pygidiixm not compressed at the apes, 
and the pro thorax has a very distinct white line on each side. 

Tyndides ' pustulosus. (PL IV. fig. 4.) T . eliipticus, fuseus, 
punetis numerosis, squamositate ochracea repletis, adspersus; capite 
rostroque basi ochraceo-squamosis, hoc a medio femigmeo, apice 
except©, rugoso-punctato; antennis indumenta ochraceo tectis, arti- 
culo basali clavse giabro excepto ; prothorace latitudine duplo Ion- 
giore, paulo planato, punetis plurimis fere contiguis, linea longitudi- 
nali media lateribusque exceptis; elytris pone basin paulo latioribus, 
delude pamm rotundatis et angustioribus, striato-punctatis, interstitiis 
punetis ssepe confluentibus notatis; pygidio versus apicem compresso, 
et supra carinato; corpore infra, segmentis abdominis in medio ex¬ 
ceptis, pedibusque plus minusve dense squarnoso-punctatis, segmento 
basali rude punctate. Long. lin. (rost. inch). 

Hab. Sumatra; Malacca. 

Tyndides lxneatus. T . anguste eliipticus, punetis numerosis, squa¬ 
mositate alba repletis, adspersus; cseteris ut in prsecedente, sed pro¬ 
thorace utrinque linea alba distincta munito, pygidio conico supra In¬ 
tegra, et abdomine rude punctato, segmentis tribus intermediis in 
medio glabris exceptis. Long. 7i lin. (rost. incl). 

Bab. Sarawak. 

Megaproctus pugionatus. (PI. IV. fig. 8.) M. angustus, elon- 
gatus, rufo-ferrugineus; rostra recto, pone medium paulo reeurvato, 
basi gibboso, tuberculis numerosis, apice excepto, adsperso; sexobibus 
basalibus ; scapo flexuoso; prothorace latitudine plus duplo lon- 
giore, obscure areolato-guttato, in medio nigro-vittato, utrinque 
vitta angustiore notato; scutello oblongo-triangulari; elytris brevius- 
eulis, regione suturali excavatis, striato’-punetatis, interstitiis quinto 
septimoque paulo elevatis; pygidio horizontali, elongato, postice 
angusto compresso, apice acuto ; corpore infra indumento griseo, 
segmentis ultimis quatuor abdominis exceptis. tecto; pedibus rufes- 
centibus, sparse setulosis. Long. 7i lin. (rost. inch). 

Mato, Tondano. 
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Zethetjs. 

(Calandrinae.) 

Merjaprocio congruit, sed scrobihus basalibus, elgtris parallels, et 
femoribus elongatis gracillimis. 

It is to this species that Lacordaire probably alludes in the 
note t. vii. p. 2S2. The genus, so far as it is represented by the 
following species, approaches to some undescribed forms of Fro- 
diodes in coloration. 

Zetheus electilxs. (PI. IV. fig. 1.) Z. axigustus, rafo-ferru- 
grneus, supra indumenta albido guttatim notatus; rostro paulo 
areuato, nitide ferrugineo; scapo modiee elongato; funiculo articulo 
secundo qisarn prime longiore; clava obovata; prothorace latitudine 
sesquilongiore, utrinque rotundato, guttis albidis imequaiibus irregu- 
lariter adsperso ; scutello nitide nigro ; elytris latitudine duple lon- 
gioribus, supra depressis, obsolete striatis, guttis albis minoribns 
seriatim ebsitis, singulis postice macula rnagna nigra albo marginata 
ornatis ; pygidio elongato-conico, acuto; corporc infra obscure 
. albido-guttato; pedibus fere nudis; femoribus infra acute dentatis. 

Long. 4-I lin. 

Ilah. Penaug. 

Pebiphemus. - 

(Calandrinse.) 

Fostrum breviusculum, tenuatirm, parum arcuatum, cylindricum; 
scrobes basales. Oeuli transversi, ad protboraeem baud approxi¬ 
mate. Scopus breviusculus, basi rostri insertus; clam parte 
- spongiosa obteefca. Frotharax oblongus. cylindricus. Scutelhcm 
elongatum. Elytra parallela, prothorace baud latiora. Fggi~ 
dium deeiive. Femora\ postica elongata snblinearia, intermedia 
breviora, antiea compressa incrassata, omnia infra mutica; tibiae 
suleatse; tarsi articulis tribus basalibus infra spongiosis; 
unguiculis parvis, approximate. Corpus angustum, cylindri- 
eum. 

The cylindrical form, the short slender rostrum with its basal 
scrobes, and the spongy part of the club concealed, trenchantly 
differentiate this genus. The three species composing it are 
homogeneous in point of form and colour, but differ essentially in 
sculpture as well as in other characters, 

Periphemus retrorsus. (PI. IV, fig, 3.) P. nigreseens, iineis 
griseo-tomentosis punctisque squamositate giisea xepletis ornatis; 



70 


ME. 3T. P. PASCOE OK THE CXTRCHLIOKIDiE. 


capite inter oeulos gibboso, dense squamoso 5 rostro capite longiore, 
sparse punctulato; prothorace latitudine sesquilongiore, confertim 
leviter punetato, lineis longitudinalibus tribus instracto; elytris 
striato-punctatis, interstitiis planatis, vage subtiliter squamoso- 
punctatis, tertio, apiee excepto, griseo, quarto ad septimun postice 
maculafcis, faseiam transversam formantibus; pygidio griseo-squa¬ 
moso ; corpora infra pedibusque sparse griseo-squamosis, ilio etiam 
squamositate sat tenuiter restito; femoribus posticismargine superiors 
dense squamosis. Long. 54 lin. 

Uab. Sarawak. 

A single row of small scale-bearing punctures marks each, of 
the interstices on the elytra. 

Periphemus superciliaris. P, nigrescens; capite supra oeulos 
panlo elevato et vage squamoso ; rostro capite duplo longiore, sequi- 
lato, cmnino ereberrime sat fortiter punctato; prothorace latitudine 
vix sesquilongiore, confertim fortiter punctato, lineis tribus longitu- 
dinalibus griseo-tomentosis ornate; elytris totis nigris, striato- 
punctatis, interstitiis subplanatis, uniseriatim fortiter punctatis, punctis 
extrorsum mrioribus et magis confertis; pygidio griseo-squamoso ; 
eorpore infra pedibusque nigris, nitidis, parcius griseo-squamosis. 
Long 5 lin. 

Sab. Sumatra. 

The punctures on the interstices of the stride on the elytra are 
very coarse and approximate, the intervening spaces having the 
appearance of transverse bars. 

Periphemus deletus. P. niger; capite supra oeulos vix elevato; 
rostro parum arcuato, squamis erectis sub vage instructo, basi multo 
crassiore, fortiter sidcato-punctato, dimidio apicali subtiliter vage 
j)iractulato; prothorace minus elongate, confertim sat fortiter punc¬ 
tata, lineis tribus longitudinalibns tenuiter griseo-tomentosis orn&to ; 
elytris brevioribus, striato-punctatis, interstitiis subplanatis, uniseria¬ 
tim minus fortiter punctatis, tertio, basi apieeque exceptis, tenuiter 
griseo-squamosis; pygidio griseo-squamoso ; eorpore infra pedibusque 
nigris, nitidis, ilia ad latera griseo-squamoso, his sparse squamosis. 
Long. 4J- lin. 

Hab. Cochin-China ; Laos. 

The interstices on the elytra are in this species also rather 
strongly punctured, but the punctures are comparatively remote 
and the intervening spaces smooth. 

Poterjophorus congestus. (PI. IV. hg. 9.) P. elongato-ovalis, 
supra depressus, niger, indumento fiavescenti-griseo guttatim notatus; 
rostro basi confertim apicem versus gradatim minus guttato ; antennis, 
articulo prime funiculi clavseque exceptis, indumento griseo vestitis; 
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prothorace oblongo, apiee tubulato, irregulariter sed plerumque con- 
fertim guttato; scutello elongate, an gusto, apiee acuminate ; elytris 
postiee callosis, supra liueatim striatis, interstitiis planatis, guttis 
numerosis quadratiforniibus, in medio (prsesertim postiee) elevatis, 
irregulariter notatis ; eorpore infra sequaliter pluries guttato; 
pedibus mdumento sat dense vestitis, femoribus confertim gutfcatis. 
Long, 9-10 lin. 

Hah. Malacca. 

The coloration, form of the scutelluni, &c. are highly distinctive 
of this fine species. 

Barystethus ater. B. late ellipticus, niger, supra opacus, subtus 
Ire vis, nitidus, capite pedibusque ferrugiueis, nitentibus, prothorace 
utrinque fortifcer rotimdato, tenuiter subrugoso-piuictulato, margine 
apieali pone oeulos late fulvo ciliato; elytris striato-punctatis, inter¬ 
stitiis latis, convesis, impunctatis; pygidio brevi, obtuso ; tibiis intus 
lsete fulvo barbatis. Long. 6-9 lin. 

Hah. Dorey. 

This fine insect is at once distinguished from its only" congener 
B. melanosoma , Bois., by its punctured prothorax. Lacordaire 
says of B . melanosoma that the penultimate joint of the tarsi is 
alone spongy beneath; but in my specimens of the present species 
the three joints are so. In the ‘ Grenera’ (vi. 287), it appears to 
me, there is some obscurity in the description of the sterna: in 
this species at all events the mesosternum is triangular, the 
angles a little rounded, and its apex received into a notch in the 
raised sub quadrangular portion of the prosternum behind the 
anterior coxse. 

Diathetes. 

(Calandrinse.) 

Barysietho fere congruit, sed lobo seutellari prothoraeis minus 

produeto; tibiis suleatis vel lineatim punctatis; metasierno 

cum mesosterno contimiato. 

In Barystethm the scutellum is entirely covered by the scufcel- 
lar lobe, the metasternum is much swollen or enlarged anteriorly, 
overlapping' the posterior edge of the mesosternum, and the 
tibiae are perfectly smooth; in Diathetes the metasfcernum is of 
the .normal form, and the tibiae are' coarsely grooved, the groove 
formed either by a row of close-set punctures or by" fewer 
punctures connected by lines, the space between the grooves 
constituting a smooth ridge. This character is, I think, an im- 
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portant one, and is almost entirely neglected by writers on this 
family. The species are less massive than in Barystetkus , and 
have all, except D. nitidicollis , a short impressed longitudinal line 
on the base of the rostrum. The tibiae are more or less densely 
fringed with fulvous hairs on the inner margin. 

Diathetes ruficollis. (PL IV. fig. /•) D. elliptieus, niger, 
param nitidus, prothorace toto rufo-fulvus; capite, vertice exeepto, 
rostroque impunctatis; an tennis ferrugineis; prothorace oblongo* 
utrinque modice rotundato, impunetato, in medio linea longitudinal! 
leviter impressa ; scutello punctiformi; elytris fortiter sulcatis, sulcis 
fmueiis oblongis, singulis seta minuta albida munitis, impressis; 
pygidio obtuso, basi rufo-fulvo; metasterno abdomineque nitide nigris. 
Long. 5J-6 lin. 

Hub. Waigiou. 

Diathetes sannio. JD. subellipticns, rufescens, nigro varius; capite 
rostroque subnitide rafo-ferrugmeis, illo snbtilissime, hoe minus 
leviter punctulato; antennis fusco-piceis, clava triangulari, parte 
spongiosa brevissima; prothorace oblongo, utrinque modice rotun- 
tfato, ocellato-punctato, plagis mgris, ima mediana longitudinally 
nlteris lateralibus, notato; scutello iineari; elytris striato-punctatis, 
striis nonnullis parum flexuosis, interstitiis convexis, alternis manifesto 
latioribiiSy nigrisy rufo interruptis ; cor pore infra pedibusque punctis 
squamigeris irregulariter adspersis. Long. 7 lin. 

Hub. Am. 

This species has oceilate punctures on the prothorax, as in the 
SphenocoryjiL 

Diathetes nitidicollis. D. ellipticus, omnino nitide niger; capite 
vage subtilissime punctulato, rostro basi punctis sparsis sat fortiter 
impresso, reliquo subtiliter punctato; clava transversa, parte spon¬ 
giosa ampliata ; prothorace oblongo, utrinque magis rotimdato, in 
medio iinpnnctato, latera versus punctis gradatim majoribus impresso ; 
scutello elorsgato-triangulari; elytris sulcato-punctatis, basin versus 
planatis, postice convexis et in certa luce opacis, vel quasi subveluti- 
nis; corpore infra vage punctato; femoribus infra fulvo ciliatis. 
Long. 6-8| lin. 

Hah, Amboyna; Goran*. 

Diathetes strenuus. D. robustus, elliptieo-ovalis, niger; rostro 
crassiore, ad apicem manifeste punctulato; clava oblonga; prothorace 
utrinque versus basin paulo incurvato., disco tenuiter vage punctulato ; 
scutello fere sequilateraliter triangulari; elytris fere ut in praecedente, 
sed interstitiis basi magis convexis, et ad apicem maeulis griseis 
faseiculatis notatis; pygidio postice utrinque pauio excavate, punctis 
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squamigerls adsperso ; eorpore infra pedibusque nitidis, ill© in medio 
fere impunctato; pedibus suboeellato-pimctatis. Long. 10i lin. 

Hab. Aru. 

Diathetes morig. D . oblongo-ovatus, niger, nitidus; rostro basi 
parnm tumido, toto aequaliter punctulato; antennis fusco-piceis; 
funiculo in clavam continuata, sed clava distincta; protboraee 
oblongo, utrinque modice rotundato, subtiliter sat vage punctulato; 
scutello elongato-triangulari; elytris sulcatis, interstitiis planatis, 
punctis ■ minutis valde distinctis adspersis; pygidio truncate, punctis 
albo-squamigeris dispositis; corpora infra subtiliter punctulato. Long. 
6 lin. 

Hob. Australia (Cape York). 

Cercidocerus indicator. C. oblongo-ellipticus, supra fuseus, 
punctis plurimis silaceis notatus ; rostro modice arcuate, apice nigro ; 
antennis indumento silaceo tectis; clava angustula, basi exeepta, 
fusca; protboraee oblongo, lineis duabus angustis distinctis, basi 
panic divergentibus, notato ; scutello elongate-scutiformi; elytris 
breviter subovatis, tenuiter striatis, interstitiis planatis, secundo 
quartoque fere omnino fuscis, tertio, qninto et reliquis areolato- 
punctatis, pone medium maculis tribus approximates, fascism abbre- 
viatam formantibus, ornatis; pygidio carinate, rugoso-punctato; 
eorpore infra pedibusque pallide griseis, illo in medio sparse setosulo, 
lateribus femoribusque areolato-maculatis; tibiis lineatiin setulosis, 
posticis subcompressis, intus bisinuatis. Long. 7 lin. 

Had. Singapore. 

The curious malleiform club of the antennae renders the genus 
Cercidocerus easy of recognition, so far as the males are concerned ; 
in the females it is more like that of Sphenophorus. Some of the 
species are covered with what Lacordaire calls a “ velvety efflor¬ 
escence ; >J or it may he confined to certain indented spots as in 
this species. In the Munich Catalogue, C. alhicollis , 01. (v. p. 91, 
pi. xxviii. fig. 414), is omitted; it is a West-African species, and 
the only one not found in Asia or its great adjacent islands. 

Cercidocerus hispidulus. (PL IV. fig. 5, *) C. latior, breviter 

hispidulus, supra pallide ochraceus saturatiore variegates; rostro 
modice arcuato, sublineatim granulate, apice nigro nudo, in maribus 
infra barbato; antennis indumento ochraceo tectis; , clava, basi 
exeepta, nigra; protboraee sat ampliato, dorso subconfertim areolato- 
punctato, lineis duabus palhdis, basi divergentibus, ornato; scutello 
elongato-scutiformi; elytris subeordiformibus, tenuiter striatis, inter¬ 
stitiis planatis, rare subtiliter hispido-punctulatis, sutura fasciisque 
duabus angustis fiexuosis pallide ochraceis notatis; pygidio distincte 
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nigro-punctato; corpore infra subeburneo, punctis setuligeris nume- 
rosis instmcto 5 tibiis eompressis, lineatim sctulosis, anticis intus pilis 
lougis, reliquis brevibus, dense instructis; tarsis articulo quarto un- 
guiculisque nigris. Long. 71 lin. 

Hah. Penang. 

A short, stout, handsome species. 

Cercidocerus effetus. C. ellipticus, pallide ochraeeus, opacus; 
rostro minus arcuato, apiee nigro, infra leviter barbate ; antennis ut 
in prac.; prothorace ivregulariter punctato, yittis angustis saturati- 
oribus notato, iateribus impresso-areolato-pimctato; seutello oblongo- 
scutiformi; elytris subcordatis, tenuiter striato-pimetatis, interstitiis 
planatis, uniseriatim yage subtilissime setulosis 5 pygidio fortiter 
earinato, yage pimetato; corpore infra pedibusque subeburneis, 
punctis setigeris, nonnullis areolatis, numerosis instructs; tibiis 
lineatim setulosis, intus breviter pilosis. Long. 6 lin. 

Bab. Singapore. 

This species has a slight resemblance to the last; but, inter alia , 
the upper surface is not setulose, and the sides of the prothorax, 
metasternum, and its episterna are differently punctured. 

Cercidocerus saturates. C. robustus, fuseo-umbrinus, subvittatim 
dilutiore notatis: rostro modice arcuato, indistincte lineatim punctato ; 
antennis totis umbrinis ; prothorace ampliato, irregulariter vage 
punctato; seutello elongato-scutiforrai; elytris subcordatis, tenuiter 
striatis, interstitiis planatis, obsolete punctatis; pygidio minusculo, 
subearinato, rude punctato; corpore infra pedibusque fusco-variis, 
setulis numerosis adspersis; tibiis lineatim setulosis, intus, prsesertim 
anticis pilis longis dense instructis. Long. 8 lin. 

Sab . Penang. 

A dark brown species, with pale intermediate stripes. 

Cercidocerus nervgsus. (PL IT. fig. 6 , <?.) C. subellipticus, 
griseseenti-niger, supra lineis eburneis ornatus; rostro, sat fortiter 
arcuato, capiteque supra oculos eburneis, et squamositate granulifero 
sat confertim vestitis, illo basi linea longitudinali inciso; antennis 
eburneis; elava magna, albido-tomentosa; prothorace oblongo, areo- 
lato-silaceo-gufctato, lineis sex, duabus dorsalibus, duabus ntrinque, 
obsito; seutello an gusto; elytris oblongis, striato-punctatis, inter¬ 
stitiis duobus suturalibus quartoque planatis, reliquis parum convexis 
et uniseriatim plus minus conjunctixn areolato-silaceo-guttatis, lateri- 
bus punctis in striis magis validis, sufcura singulatim linea basali 
guttisque duabus parvis oraatis; pygidio carinis tribus eburneis 
instmcto ; corpore infra pedibusque eburneis, setis numerosis adsper¬ 
sis, Long. 6 lin. 

Hub, Java. 
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The breadth of the club in this species (<J) is nearly twice the 
length of the scape. 

Atttohopis. 

(Calandrinse.) 

Caput parvulum; rostrum capite vix erassius, longissinmm, areu- 
atum ; scrobes prsemedianse. Oeuli parvi, rotundati, prothorace 
distantes. Scajms oculum hand attingens ; funiculus articulo 
basali longiore, cseteris gradatim brevioribus ; clam ovata, 
pedunculata. Prothorax subconicus, basi truncatus. Seutellum 
oblonguro. . "Elytra prothorace perparum angustiora, subparal- 
lela, Pygidium anguste triangulare. Pedes elongati; femora 
linearia, mutica; tibiae graciles arcuatae, apice unco valido ar- 
mat®; tarsi breviusculi, articulo prime triangular!, secundo 
breviore, tertio cordato, quarto elongate ; unguiculis approxi¬ 
mate, basi contiguis. Coxae antic® distantes. Abdomen articulo 
primo ampliato, secundo abbreviato. 

The pygidium in the Cabin drin® appears to be narrower and 
larger in the male, but not to any great extent. The genus 
Calanclra , represented by our too well-known corn-weevil, is one 
of the most insignificant of the subfamily in size and appearance. 
Autonopis , on the contrary, is one of the most remarkable, and, in 
habit, resembles the South-American Litosomus . There is another 
species from Penang, with, inter alia , a narrower outline and the 
rows of punctures on the elytra very much closer. 

Autonopis lineata. (PL IV. fig. 10, <5-) A anguste elliptiea, 
nigrescens, lineis squamesis albis ornafca; capite rostroque ferrugmeis, 
nitidis, hoe corpore longiore, subtiliter punctulato; an tennis fusees- 
eentibus; prothorace latitudine fere duplo longiore, apice angnstis- 
simo, utriuque paulo rotnndato, basi subparallelo, supra erebre pmie- 
tato, punetis ad latera majoribus, lineis tribus, etiam duabus peetore, 
ornato ; elytris latitudine baseos sesquilongioribus, seriatim punctatis, 
punetis approximatis, interstitiis planatis, apice parum emarginatis, 
singulis linea alba, medio interrupta, ornatis; pygidio in mare magis 
elongato et angustiore; corpore infra nigro, albo-variegato; pedibus 
pares squamosis. Long, (rost, inch) 63 lin. 

Sab . Malacca; Sumatra. 

Laooehia. 

(Calandrinse.) 

Caput majusculum, breviter conicum; rostrum rectum, gradatim 
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angusfciu3, protliorace ?ix longing; scrohcs basales. Oculi 
transversi, infra contigui Tel fere contigui, protliorace sat di¬ 
stances. Scopus brevis, prothoracem attingens; funiculus 
artienlls modice elongatis, secundo longiore; clam o’blongo- 
ovata, articulo basal! elongato-obconieo, parte spongiosa ampla. 
Proihorax oblongus, apice tubulafcus, utrinque rotundatus, basi 
triiDcatus. Scutellum angustum. Elytra brevia, subparallela. 
Pygidium declive, triangulare, band elongatnm. Pedes longius- 
enli; femora per par um inerassata, infra dente minnto instructa; 
tibia sulcata?, modice areuatse; tarsi articulo primo elongate, 
secundo angusto, tertio cordato, snbbilobo, quarto tenuato; 
unguieulis graeilibus divarieatis, basi distantibus. Coxa antic® 
distantes. Abdomen sutura prima obsoleta. 

Tills genus may for tbe present rank near Galandra . 

Laogenia sorex. (FI. IV. tig. 11.) L.oblonga, nigrescens, opaca ; • 
capita rostroqne fuscis, boc basi crebre punctate, apicem versus pieeo, 
im punctate ; protborace latitudine sesquilongiore, creberrime pune- 
tulato, punctis unisqtiamigeris; elytris confertim striato-punctatis, in- 
terstitiis altemis paulo elevatis, suturaque uniseriatim remote griseo- 
squamosis, singulis plaga elougata rufo-ferruginea obscure bo tat is ; 
corpora infra punctis squamis griseis repletis maculato; pedibus di¬ 
sperse griseo-squamosis. Long. 4J lin. 

Hah. Gilolo; Sarawak. 

Laogenia intros a. L . angustior, nigrescens, opaea; rostro $ basi 
paruin arcuate, omnino, apice exeepto, sat parce punctate; protliorace 
subtiliter creberrime pimctulato, punctis pluriniis unisqtiamigeris; 
elytris confertim striato-punctatis, interstitiis angusfcis, alternis acute 
elevaiis squamisque albidis indutis; corpora infra pedibusque nt in 
praeeedente. Long. 4 lin. 

Hah . Tondano; Sarawak. 


It is requested that the following be substituted for the charac¬ 
ters of USedyleda (ante, vol. si. p. 455):— 

ISiEUTLEDA. 

Hostrum subvalidum, leviter areuatum, basi paulo compressum; 
scrohes pr® median®, oblique flexuosse. Oculi angusti, tenuiter 
gramilati. Scopus sensirn incrassatus, oculum hand attingens; 
funiculus breviusculus, articulo primo duobus sequentibus con- 
juxiciim lougiore ; clam distincta. Prothorax parvus, apice an- 
gustatus, lateribus basique rotundatus. Scutellum mhmscu- 
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lum. Elytra ampliata. Fedes medioeres ; femora breviuseula, 
inntica; tibia fere recta?, intus subflexnosse; tarsi articulis 
tribus basalibus sensim dilatatis; unguiculi approximati. Coats 
postiea? dista-ntes. Frocessm in tercoxalis late tnmcatus. 

This genus agrees with JDorytomus in the absence of ocular 
lobes, and with Erirhinus in its mutic femora. I compare it 
with these two genera as being, in this subfamily, the most fami¬ 
liar to entomologists. But it is quite distinct from both ; and, like 
many other genera I have proposed in these “ Contributions,” it 
is only as an approximation in aid of the systematist that 1 ven¬ 
ture to do so. In this immense family of Cureulionidse there are 
so many modifications of a common form, which, once seen, is 
never mistaken for any other, that it becomes almost- impos¬ 
sible to fix the limits in many instances either of genera or of 
species; and their affinities will frequently depend solely on the 
relative degrees of importance that may be attached to certain 
characters; and these characters again will have a generic, or 
even a tribual, importance in some cases, and only an indivi¬ 
dual importance in others. 


EXPLANATION OF TELE PLATES. 

Plate I. 

Fig . 1. BMnoscapha Staintoni; a, side view of the head. 

2 . - verrucosa. 

3. - seUata. 

4. a, head of BMnoscapha carinata. 

5. Odmyttis congest a; a , fore leg. 

6 . Perrhabiits ephippigcr ; a, side view of the head. 

7. Orthor/imus pat marts. 

8 . Zeneudes sterculice ; a , antenna. 

9. Berosiris picticollis; a, hind leg. 

10. Brackycerus tursio. 

11. Cydostethus solutus ; a, side view of the head. 

12 . Cyamobolus subsellatus. 

13. Side view of the head of Endymia geminata ; a, antenna. 

14. Front view of the head of Imachra mjkollis; a } side view. 
16. Fore leg of Pelephicus stigmatious. 

Plate II. . 

Fig. 1. Polycreta metrical a } side view of the head. 

2 . Talaurinus fenuipes ; a, side view of the head. 
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Fig. 3. Acaniholo-jihus gladiator; a. side view of the head. 

4. Alexirkea mtata ; a, side view of the head. 

5. Mgotrotm obfusus ; a, side view of the head. 

6. Amseepfes muricahis ; a, side view of the head. 

7. Talaurinus capita; a , front view of the head. 

8. - l(Bvicollis ; front view of the head. 

9 . 3folochius gagates ; front view of the head; h, side view. 

10 . Chriotyphi'S acromial is; a, side view of the head. 

11. ftchrorhinus tesselfatus; a, front view of the head. 

12. Side view of the head of Gubkorhynehus ckhhdes. 


Plate III. 

Fig. 1. Li/sfrus sculpt ipennis; ct, side view of the head. 

2 . Eg ion a Ista. 

3. (Ebrius hiteicornis. 

4. Metanihia pyritom ; a, side view of the head. 

5. Ockyromem dissmilis. 

6. Fa ops divisa. 

7 . Themeropis fimhriaia ; a, side view of the head : b, fore leg. 

8 . Laodkt mvcopieta ; a, side view of the head. 

9. Cencltrena fasciafa; a, side view of the head; b, hind leg. 

10. Siinocopis umhrinifs ; a , side view of the head ; b. front view, 

11. Acyfkopcits trisfis ; a. side view of the head. 

12. CyncfMa interrupt a; a, side view of the head. 

18. Tithe.m rnicroceplmla : a, side view of the head: b, fore tibia and 
tarsus. 

14. Hind tarsus of Othippia podagrka. 

15. Scape and side view of the head of My elides barhaivs. 

10. Hind leg of Thcchia pygmaa. 

17. Scape and side view of the head of Acyihopeus bigeminatus . 

18. Side view of the head of Ip&ichora cupula. 

19. Side view of the head and first two joints of the antenna of Euops 

Jekdii. 


Plate IT. 

Fig. 1. Zeiheus dcdilis. 

2. Prodioctes qyinarius. 

3. Penpkemits retrorsns; a , side view of the head. 

4. Tyndides pustulosus; <7, side view of the head. 

5. Cercidocerus hkpidulus. 

6. —- nervosus; a, antenna. 

7. Diaihetes ritjicoUis. 

8. Megaproeius pugionatus; a, side view of the head. 

9. Poteriophorus congestus. 

10. Autonopis lineata; a , side view of the head; b, hind tarsus. 

11. Laogenia sorex; a, side view of the head, 

12 . Antenna of Cercidocerus indicator. 
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Fig. 13. Parts of the sterna, between the anterior and intermediate coxae, of 
Barystethus ateri a, prosternal process; 5, e, parts of prosternum 
slightly overlapping the anterior coxa*; d, mesosternum; e, gibbous 
anterior portion of metasternum. 


The following is a systematic list of the species published in 
the four parts of these “ Contributions.” 

Bkachyderin^b. 

Otfcistira, n. g.„ xi. p. 440. 

-bispinosa, L c. p. 440. PL X. fig. 6. Dorey; Aru; My sol; Waigiou; 


Amboyna. 

-bicorais, l, o. p. 441.. New Guinea. 

-* planidorsisj Z. c. p. 441..... Batcbian ; Amboyna. 

—— ocularis, l. c, p. 441.. Singapore. 

■ -pulchella, L c. p. 441 . Morty; Macassar. 

■ -- ieucogenvs, l. c, p. 442 . Sula. 

—— gibbosa, l. c. p. 442. Malacca. 

-—— naso, l. c. p. 442 . Flores; Menado. 

--punctata, L c. p. 442 .. Tondano. 

Mitophorus vittatus, xi. p. 154 . White Nile. 

Khadinosomus impressus, x. p. 44S.Western Australia. 

—— Lacordairei, L c. p. 449 .. Queensland. 

Ochrometa, n. g., x. p. 449, 


--amcena, l. c, p. 450. PL XVII. fig. 6. Western Australia. 

(Enassus, n. g., x. p. 470. 

-— sellifer, l c. p. 4/1. PL XVIII. 

fig. 12 ... Old Calabar. 

Rhinoseapha basilica, xii. p. 1 ..... Kaioa; Gilolo; Batcbian; Ma- 

kian; Temate; Morty ; 
Dorey. 

•-auiica, l, c, p. 2 .. Batcbian. 

-Staintoni, l. c. p. 2. PL I. fig. 1 ,. New Guinea. 

-formosa, Z. c. p. 2.. Morty. 

-alma, l. c. p. 3 ...... Aru. 

-opalescens, Z. c. p. 3.. Waigiou ; My sol; Dorey, 

-verrucosa, l. c. p. 4. PL I. fig. 2 .Matabello; Goram; Bourn ; 

Amboyna; Sula: Java. 

-sellata, L c. p. 4. PL I. fig. 3 .... Batcbian. 

-stolifera, Z. c. p. 4........ .Waigiou. 

■-mxliaris, L c. p, 5 ...MysoL 

—— carinata, l. c. p. 5.. Morty. 

Pachyrhynchus argus, xi. p, 154, PL VI. 

fig. S ... Philippine Islands, 
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Pachyrhynchus congestus, xi. p. 155_ Philippine Islands. 

--- cingulatus., l. c, p. 155. „ „ 

-inclytus, L c. p. 155.. „ „ 

--- pmorum, l, c. p. 156... Luzon. 

Apoeyrtus erosus, xi. p. 156.. „ 

■ -Wallace!, L c. p. 156 .. .... Batchian. 

——• satelies, 2. c. p. 157 . *. Kaioa; Morty. 

-— nitidulus, L c. p. 157 ............ Waigiou; Salwatty. 

OtIO S H YNCHINjE . 

Siteytes glabratus^ xi. p. 15/ ... Saylee. 

Elytrurus caudatus, x. p. 471. PI. XVIII. 

5 .. Fiji. 

Psidiopis, n. g. } xi. p. 443, 

-— filicornis, L c. p, 444 ...Amazons. 

Episomus fimbriatus, xi. p, 158 . Sarawak. 

--- turrituSj Gyll1. c. p. 158 North China. 

--ioonieusj l. c. p. 158. Cambodia. 

Demenica, n. g., xi. p. 158, 

--compressa, L c. p. 159. West Africa. 

Bryodhseta, n. g., xi. p. 160, 

— suffiata, L c. p. 160.. Old Calabar. 

—— yiridisj l. c. p. 160 .. v „ 

--pusilla, l. c. p. 161 .............. West Africa. 

Enpiona^ n, g., xi. p. 161, 

-attaliea, L c. p. 161 .............. Old Calabar. 

Antinia, n. g., xi. p. 16L 

-enpleura, L c . p. 161. Pi. VI. fig. 3. Penang. 

Platyomieus pedestris, xi. p. 162. PI. VI. 

fig. 8 ...... West Africa. 

-cordipennis; 2. c, p. 162 .N’Gami. 


Cychrotonus, n. g,, xi. p. 162. 

--* viduatus, l. c. p. 163 ....., „ 

Zyrcosa, n. g., x. p. 438. 

-Murrayi, 2. c. p. 439. PL XVII. fig. 7* Old Calabar. 

Euphalia, n. g., x. p. 467. 

-pardalis 5 l. c . p. 468. Pi, XIX. 

fig. 14 ........... Western Australia. 

Atmesia, n. g., x. p. 468. 

—— margin ata, I. c. p. 469. PL XVIII. 

fig. 3 ............--..... South Australia. 

—— glaucina, xi. p. 446 ... Western Australia. 

Proxyms, n. g., x. p. 437. 

-—abstersus,?. c.p. 438, PL XVII. fig. 8. Western Australia (Champion 

Bay), 
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Proxyrus leeideosus, l. c. p. 438 . Western Australia (Champion 

Bay). 

Cyrtozemia, n. g., xi. p. 443. 

--dispar, l. c. p. 443. PL X. fig. 9 .. India { Bombay). 

Telenica, n. g., xi. p. 444. 

-sublimbata, l. c. p. 445. West Australia. 

-nebulosa, l. c. p. 445.............. „ a9 

Timareta, n. g., xi. p. 445. 

-figurata, l. c. p. 446. PI. XII. fig. 8. Swan River (Fremantle). 

-- satellina, 1. c . p. 446.. Fremantle. 

Onychopoma, n. g., xi. p. 445. 

-. parda, L c. p. 445. PL X. fig. 8 . . Cochin-China; Pegu. 

Ef.emnin.e. 

Acantbotrachelus albas, xi. p. 447 . Malabar. 

Platytrachelus chloris, x. p. 458 . Western Australia, 

Leptopin.®. 

Onesoras, n. g., x, p. 483. 

-maculosns, L e. p. 4S3. • PL XIX. 

fig. 13 . Cape York. 

-obesus, l. c. p. 483 . Western Australia. 

-tigrinus, l. c. p. 4S3.Australia. 

—— candidus, 1. c. p. 484 . 

Lysizone, n. g., x. p. 485. 

-alternata, l. c. p. 486 .« Western Australia. 

Cberrus silaeeus, xi. p. 157. King George’s Sound. 

•-punctipennis, l, c, p. 15S. Swan River. 

—— Mastersii, 1. c. p. 158. PL VI. 

fig. 9....... King George’s Sound. 

Leptops colossus, x, p. 451 .. W. Australia (Champion Bay). 

-Duboulayi, l. c. p. 452.. Western Australia (Champion 

Bay). 

-retusus, I. c. p. 452 .. Queensland. 

-supereiliaris, l. c. p. 452 . „ 

-dorsatus, l c. p. 453 . "West Australia. 

-acerbus, L c. p. 453 .. Western Australia. 

--polyacantlms, 1. e. p. 453 ...... Australia. 

-ebeninus, l, c. p. 454 . .. Queensland. 

Dystirus, n. g., xi. p. 44/. 

-strumosus, L c* p. 447* PL XIII. 

fig. 10 .. Mexico. 

Essolithna, n. g., x. p, 457. 

■-pluviata, /, c, p. 457. PL XVIII. 

fig. 7 ..Western Australia (Nieol Bay). 
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Essolithna rhombus, L c. p. 457 .. W. Australia (Champion Bay). 

Gvponychusj n. g\. x. p. 485. 

—— pores us, L c. p. 485. PI. XIX. 

fig. 10. ...... ..Mozambique. 

Poly teles dccussatus. x. p. 441. PL XVII. 

fig. 1... Peru (Nauta). 

Entiiniis aiTogans, xi. p. 448 . Panama. 

Bemimtea, n. g., x. p. 440, 

-luctuosa, l. c. p. 441. PI. XVII. fig. 3. Burmak. 

Esmelina, n. g., x. p. 484. 

--fkvovifctata, l. c. p. 4S4. PL XIX. 

fig. 8.... Queensland. 

Brachycerin.e. 

Brachycerus tursio, xii. p. 6. PL I. 

fig. 10.... Damara Land. 

BYRSOPINiE. 


Ixodicus, n. g., xi. p. 448. 

■-occlusus, l. c. p.44S. PI. XIII, fig. 8 . Cape of Good Hope. 

-sordidus, l. c. p, 44S. .*.. „ „ 

Synthoeus nigropietus, x. p. 463. PL XIX. 

fig. 11 .....Damara Land. 

-adustus, L e. p. 464 . X 5 Garni. 

Amycterixje. 

Acantholophus nasicornis, xii. p. 6 . West Australia. 


-gladiator, /. c. p. 6 . Pi. II. fig. 3 . . 

- -* simplex, l. c. p. 7... 


Anascoptes, n. g,, xii. p. 7. 

-murieatus, L e, p. /. PL II. fig. 6 .. Swan River. 

Polyereta, n. g„ xii. p. 8 . 

-—- metrics., L c. p. 8 , PL II, fig. 1.... Champion Bay. 

Selerorliinus tseniatus, xii. p. 8 ... South Australia, 

-molestus, l. c. p. 9 . „ „ 

*-marginatus, l. c, p, 9 . ,, „ 

- eehinops, l. c, p. 10.. West Australia. 

—— rnelieeps, I. c, p. 10 .. Queensland. 

Talauriuus victor, xii. p. 10 ... South Australia. 

—— funereus, L c, p. 11 ... West Australia. 

-pustulatus, l. c. p. 11 . „ „ 

-carbonarius, l. c, p. 12 . „ „ 

— phrvnos, L c, p. 12 .. Queensland. 

—•— tnolossuSj I. c. \h 13, v .. West Australia. 
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Talaurinus melanopsis, 1. c. p. 13 ...... West Australia. 

--simulator, l. c. p. 13 ... „ 

■ -Macleayi, he. p. 14. .... King George’s Sound, 

• -eneaustus, /. e. p. 14 . . 7 ,, 

■ -texuiipes, L c. p. 15. PL II. fig. 2., Swan Hirer. 

* -tessellatus, l. c. p. 15 . West Australia. 


-geuieulatus, l. e. p. 16.... „ „ 

-- lemmusj L c. p. 16 ... ... „ „ 

-pupa, l. c. p. U> . 

--cariosus. L c. p. 16 . .. . ... M „ 

-capifcOj l. c. p. 17. PL If. %. 7.... Champion Bay. 

-leevicollis. I c. p. 17. PL II. fig. S. Victoria. 

Molochtus, n. g.j xii. p. IS. 

-gagates, l. c. p. IS. PL II. fig. 9 .. West Australia. 

Cubicorhynchus eichlodes, xii. p, IS . .. . 5 , „ 

-sterilis, /. c. p. 19... Victoria. 

Cliriotyplius, n. g., xii. p. 19. 

-acromiaiis, l. c. p. 19. PL II. 


fig. 10 . 

Alexirhea* n. g,, xii. p. 19. 

Western Australia (Champion 
Bay). 

—— notata, h c . p. 20. PL II. fig. 4 .. 

West Australia. 

■-- aurita, L c. p, 20 .. 

jj it 

— falsiiica, L c. p. 21 .. 

Myotrotus, n. g. s xii. p. 22. 

Western Australia (Champion 
Bay). 

—-obtusus, l. c. p. 22. PL II. fig. 5 .. 

Euornus retusus, xi. p. 449. PL XII. 

Queensland (Rockhampton), 

fig- 12 .... 

Western Australia. 

Dialeptopus serricollis, xi. p. 449 .. 

55 5 5 

*-granulatus, h e. p. 449............ 

—— plantaris, l. c. p. 449. PL XII. 



eg. ii 


Rhyparosomixjb. 


Geobyrsa, n. g., xi. p. 450. 
-nodifera, l. c. p. 450. 

PL 

XIII. 


fig-1. 

..., 


Nicaragua (Cbontales). 

Ophryota, n. g., xi. p. 451. 

•-squamibunda, 2, c. p. 451 



South Australia (Port Au- 

Zephryne, n. g., x. p. 471. 

-- sordida, h c. p, 472. 

PL 

XIX. 

gusta). 

fig. 12 ............. 

.... 


Australia. 

Dysostines, n. g., x. p. 4/2. 
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Dysostines valgus, L c. p. 473. PI. XIX. 

fig. 1 .. Queensland. 


Mglytin/b. 

Tipliaiua, n. g., xi. p. 164. 

-- fimerea, l. c. p. 164. PI. VI. fig. 10. Para. 

ScYTHRGPINiE. 

Cataeheenus seintillans, xii. p. 22 . Philippine Islands. 

Eugnathus br.uf eatus, xii. p. 23. Tsusima. 

-chlorotieus. 1. c. p. 23. Formosa ; North China. 

Gonipterin.e. 

Oxyops aulicus, x. p. 479. Queensland. 

-coneretus, l. c. p. 479 . New South Wales. 

■-crassirostris, l. c. p. 480 . Champion Bay. 

—— irrasus, l. c. p. 480 .. Queensland. 

—— bilunaris, l. c. p. 480 .■. Gawler. 

-vitiosus, l, c.'p. 481. Queensland. 

-—gemellus, L c. p. 481 .. Western Australia. 

-marginalis, 1. c. p. 481.. Queensland. 

— arciferus, /. c. p. 481 . „ 

-aretatus, l. e. p. 4S2.. South Australia (Adelaide). 

Bryachus, n. g., x. p. 4/8. 

——- squamicollis, /. c. p. 479 . Queensland ; Western Aus¬ 

tralia 5 South Australia. 

Gonipterus ferrugatus, x. p. 477 .. Queensland. 

——■ cinnamomeus, l. c. p. 477 . „ 

-balteatus, l. c. p. 477 . South Australia. 

- sepulckralis, l. c. p. 47S . „ 

-cionoides, l. c. p. 4/B. South Australia ; New South 

Wales. 

Styanax. n. g., xi. p. 164. 

--■ earbonorius, 1, c. p. 165. PL IX. 

fig. 4 ...... Sumatra. 

Pantoreites, n. g., x. p. 462. 

•-virgatus, l. c . p. 463. PL XVIII. 

fig. 4 ..... South Australia. 

-seenieiis, L c. p. 463. New South Wales. 

■ -vittatus, xi. p. 451 . Australia. 

IIyperix/B. 

Sag'mesis, n. g., xi. p. 452. 

■ -* latipennis, l. e. p. 452, PL X, %. 4. Am. 
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Aterpixjs. 

Aparete, n. g.. xi. p. 165. 

- palpebrosa, 1. c. p. 166. South Australia. 

Bexagia* a. g., xi. p. 166. 

—- superciliaris, l. c-. p. 166. PL TIL 

tig. 2 ..... Batehian. 

Hypermetra, n. g, s xi, p. 167 . 

-analis, l. c. p. 16*7. PI. IX, tig. 5 . . My sol. 

Medieasta, n. g., x. p. 441. 

-leucura, 1. c. p. 442. PL XVIL 

fig. 11 ...; . W. Australia (Champion Bay). 

RhiuopletheSj n. g. a x. p. 46.9. 

■-foveatus, L c. p. 469 ... West Australia, 

Iphisaxus, n. g., x. p. 469. 

-asper, l. c. p. 470. Pi. XIX.fig. 7* • 3 * 


Hylobiinje. 

Paepalosorous zonatus*, xi. p. 168. Batehian ; Mortv; Gileio; 

Ceram); Kaioa ; Key ; Aru ; 
Dorey; Say lee. 

Rylobius faseiatus, xi. p. 168. PL TIL 

fig. 9 . Mortv; Batehian; Ceram. 

-notatus, l. e. p. 169. Java; Sarawak. 

--scrota, L c. p. 169. Sarawak. 

—— mbitlus, L c. p. 169.. „ 

-—— papulosus, l c. p. 170 . Java. 

— aphva, L c. p. 170 .. India. 

Eetinura, n. g., xi. p. 170. 

-brenthoides, l. c. p. l/L PL Til. 

fig. 10 ..;. . „ ? 

Seolithus, n. g. a xi. p. 171. 

--aeuminatus, l, c . p. 172. PL TIL 

fig. 8 ... Sarawak. 

Aclees porosus* xi. p. 172. Sarawak; Batehian: , Kaioa; 

Ceram ; Morty ; Bourn; 
Amhoyna; Mat&b'eiio; Ter- 
nate ;. Am; Dorey ; Saylee. 

-Gyllenhaliii, L c. p. 172.. Waigiou; Amhoyna. 

* M. Jekel considers this species to 'be a variety of P. dcalbatu^ BoiscL.—the 
insect known to Sehonherr, Lacordaire, and others as P. dealhatits, BoiscL, being 
specifically and genetically distinct; and the genus he has named P&jxtlo'phorus 
(Ann. Soe. Ent, cle Fr. 1873, p. 433 ci se%.}. My numerous specimens of both 
species scarcely vary, except from abrasion. 
















S6 


MK. F. P. PA.SCOE 05 THE CEBCULIOHID.fi. 


Seleuca, n. g . 3 xi. p. 173. 

-amicta, /. c. p. 173. PL IX. fig. 7* • Singapore. 

-leucospila, 1. e. p. 173 .Singapore: Penang; Sarawak. 

Niphades, n, g . 3 xi. p. 174. 

-pardalotus, 2. c. p. 174. PL IX. 

fig. 8 .. Sarawak. 

- eostatus, l c. p. 174. ... Aru : Batcbian ; Macassar. 

Ozoetenes, n. g., xi. p. 174. 

-jubatus, l. c. p. 175. PL IX. fig. 3. Amazons (Ega). 

Cechides, n. g., xi. p. 453. 

-amorous, /. c. p. 453. PL XII. fig. 7. West Australia (Champion 

Bay). 

Cycotida, n. g., xi. p. 453. 

-lineata, l c. p. 454. PL XII. fig. 6 . West Australia. 

Orthorhinus palinaris,xii. p. 23. PL I.fig. 7- Ceram. 

-—— arrogans, 1. c. p. 23.. Ceram; Amboyna; Bourn. 

Erirhinin.e. 

Nemestra, n. g«, xi. p. 454. 

-incerta. 1. c. p. 455. PL XII. fig. 5. West Australia (Fremantle). 

Neclyleda, n. g. s xi. p. 455 and xii. p. 73* 

-—— semiusta, l. c. p. 455. PL XII. 


%• 9. 

West Australia. 

Oriehora, n. g., x. p, 486. 


-trivirgata, l. c. p. 486. PL XIX. 


fig- 3. 

King George’s Sound. 

Cenclirena, n. g., xii. p. 24. 


-faseiata, l. c. p. 24. PL III. fig.9.. 

Aru; Waigiou. 

-pcecila, L c. p. 24 .... 

Batcbian. 

-saturalis, 1. c. p. 25. 

Sub. 

Thechia, n. g., xii. p. 25. 


-pygmsea, L c. p. 25.. 

Champion Bay. 

Peliobia, n, g., xi. p. 456. 


—- geniculata, L c» p. 457. PL XIII. 


W fig. 3 ...... 

Ecuador (Macas). 

Tithene, n. g,, xii. p. 25. 


-microcephala, h c, p. 26. PL III. 


fig* 13. .. .. . 

Sarawak. 


OxYCOKYNlNJE. 

Metrioxena, n. g.> x. p. 442. 

-serricollis, l. c. p. 443. PL XVII. 

fig. 10 ...... Macassar. 

■—— subvittata, xii. p. 26... „ 
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BELIXiE. 

Dicordylus pupillatus*, xi. p. 175. PL VI. 

tig. 1 .. Chili. 

- luctuosus, /. c, p. 176. ,, 

-ameenus, i. e. p. 1/6... „ 

Beius angumeus, xi. p. 457 . West Australia (Nicol Bay). 

-aphthosus, l. c. p. 457. South Australia. 

-farinarius, L c. p. 458 . West Australia. 

-aeicularis, l. e. p. 458 .. West Australia (Albany). 

■ -parallelus, L c. p. 458. PL XII. 

fig. 10 ... W. Australia (Champion Bay) 

-plagiatus, x. p. 475 . Queensland. 

-linearis, L c. p. 475 . „ 

-serpens, l. c, p. 475 .... .. West Australia. 

■ -Wallace!, xii. p. 26 . Aru. 

-inornafcus, xii. 1. c. p. 27. My sol; Morty. 

Eukhynchix--e. 

Ctenaphides, n. g., x. p.- 476. 

—— porcelhis, L c. p. 477. PL XVIII. 

fig. 10 .. Western Australia. 

Cyrotyphus, n. g., x. p. 445. 

-fascicularis, l. c. p. 445. PL XVII. 

fig. 5 . South Australia (Gauler). 

Agnesiotis, n. g., x. p. 474. 

-pilosula, l. c. p. 474. PL XVIII. 

fig. 6 ...... Queensland. 

Attelabinje. 

Euops coelestina, xii. p. 2/ . New Guinea (Dorey). 

-violacea, l. c. p. 27 . Ceram. 

•-plicata, L c. p. 28... Macassar. 

* Some species of Dicorch/Ins were first published by Philippi in 1859, in the 
k Armies de la XJniversidad de Chile ’ (a work apparently unnoticed by recent 
writers), and referred by him to Ehinoiia . From this it follows that Eieordglm 
ithyceroidcs , Lac., must yield to D. binotatus, Phil., and D. heilijmdes, Lae., to 
JD. marmoratm , Phil., also my D. •pujnUatus to D. annulifer, Phil. There is 
also, I understand, a little pamphlet of half-a-dozen pages or so, published by 
Fsirmaire and Germain, which I hare not seen, but which is quoted in the Munich 
Catalogue as ** Col. Chil. I860.” They describe four species of Homalocerus, 
referrible probably to Dicordylus; and that their albkhmrius is marmoratus, 
their argus~arm id tftr, their hattiatits = hino*atit6 is probable; and their exqui~ 
&Mms maybe my aucentts. If this be so, JD,luctmsus is the only one of the 
above three species which will stand. 
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Euops trigemmata, Z. c. p. 28.. Batchian; Dorey. 

-serosa, L c. p. 28. Batchian; Sarawak: Sula. 

——- elavigera. I c. p. 28 ... Queensland. 

-eucalypti, I. c. p. 28.. . Queensland (Gayndah). 

-amethystina, /. c. p. 29 . Singapore. 

•—— divisa, L c. p. 29 ... Dorey; Say lee; Bateliian 

Mysol. 

-Jekelii, he. p. 29..... Aru; Dorey; Salwatty; "Wai 

giou; Amboyna. 

RhinomacbrinjE. 

Agilaus, n. g., xi. p. 1/6. 

——■ pedestris, l. c. p. 1/7* PL TIL 

fig. 11 .. Sarawak. 

SCOLOPTERIN.H. 

Nyxetes, n. g., for Curculio bidens, Fab. } 
x. p. 456. 

Erodiscinje. 

Atenistes ®=Toxeutes, &’chon, nec Newm. 

— longirostris, x. p. 464 .... Brazil. 

—— dentieollis, h c. p. 465. PL XIX. fig. 6. „ 

Erodiseus analis, x. p. 465 . „ 

Axtuonominue. 

Imachra, n. g., xii. p. 30. 

— ruficollis, he. p. 30.... Sarawak. 

* CeRATOPODZNjS. 

Polydus. n. g. s xi. p. 450. 

—1 dmnosus, h c. p. 459. PL XIII. 

■fig. 4 ...... Brazil (Bahia). 

Prionomerxn^e. 

Ectvrsus, n. g., xi. p. 177* 

—— villosus, l. c. p. 178. PL TIL 

fig. 5 ... Brazil (Rio). 

Themeropis, n. g., xii. p. 30. 

-fiinbriata, I. c. p. 31. PL III. fig. 7. Amazons. 

Ocbyromera, n. g. f xii. p. 31. 

—— disskailis, l c. p. 31. PL III. fig. 3. Sarawak. 

■-rnfescens* h c. p. 32.... Singapore. 


* LudovLv, Cast., has priority. 
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Zeions, n. g., xi. p. 179. 

— pulchella, I. c. p. 173. FI. Til. 


fig. 6 .. Sarawak. 

Synnada, n. g., xii. p. 32. 

-eumicula, l. c. p. 32. Macassar. 

Nyehiomma*, a. g., xi, p. 456. 

-testacea, 1. c. p. 456 .. Sarawak. 

Omphasus, n. g., xi. p. 178. 


-seratus, l c, p, 178. PI. YU. fig. 12. 


Tychiinjs. 

Zephiantha, n. g., xii. p. 33. 

-pubipennis, l. c. p. 33 ... Sumatra. 


L-SEMOSACCINJE. 


Lsemosaccus notates, xi. p. ISO. PI. VI. 

% 4 .. 

-electilis, L c. p. 180... 

-catenates, l. c. p. 180. 

-peecuarius, l c. p. 180. 

-ustulus, l. c. p. 181. 

-hrevipermis. x. p. 433 .. 

-tantuius, 1. c. p. 439. 

-svnoptieus, l. c. p. 440...... 


Queensland; King George's 
Sound. 

Australia. 

Queensland. 

South Australia. 

Victoria (Melbourne). 
Queensland. 

TT. Australia (Champion Bay). 
Queensland. 


Aecidinje. 

Alcides Saundersii, x. p. 459. PL XIX. 

fig. 4 .. Siam. 

—— magicus, l. c. p. 460..... Cambogia. 

-delta, l. c. p, 460 .. Ceylon ; Ceram; Amboyoa. 

-trifidus, I. c. p. 460 .............. North China; Japan ; M&nt- 

churia. 

■-ligatus, /. c. p. 461 .............. Java. 

-discedens, I. c . p. 461 ... Singapore; Sarawak. 

-asphaltinus, l c* p. 461 ..Batchian: Gilolo. 

-Semperij l c. p, 462 .. Philippine Islands. 

-- magister, xi. p. 181. PL IX. fig. 9. Am. 

•-fastuosus, l. c. p. 182... Sarawak. 

--auritus, l. c. p. 182. PL IX. fig. 11. Cochinckma. 

—- erro, l. e. p. 182 .. China. 

-- micronychus, ?. c. p, 183.'.. Cochinchina. 

-frontalis,,!, c. p. 183 ............ Mortv; Batchian. 


Erroneously placed in Erirhinina?. 
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HAPLONYCHIN/E. 


Haplonyx myrrhatus, x. p. 488 . South Australia. 

-ustipennis, l e. p. 48S Sydney. 

-dotatus, I. c. p. 488 . West Australia. 

-lucius, l c. p. 439 . Champion Bay. 

—-— vestigialis, l c. p, 489 . Queensland. 

-fallacious, Z. c. p. 489 . „ 

-raaialis, /. c. p. 490 „ 

-seolopax, l. c. p. 490. i} 

-ericeus, l. c. p. 490... South Australia. 

■ -venosus, l c. p. 491 .. .. Gawler. 

■ - centralis, l. c. p. 491 . „ 

-cionoides, l. c. p. 491... „ 

-turtur, l, c. p. 492 .. „ 

Syarbis sciurus, s. p. 444 ...Western Australia. 


gonipteroides, L e. p. 444 


Aolles, n. g., x. p. 450, 

-rubiginosus, p. 451. „ 

-nuceus, l. c. p. 451.. „ 

Zeopus, n. g., xi. p. 460. 

-stoveoides, Z. c. p. 460 .. South Australia. 

Metatyges cupreus, x. p. 443. Gold Coast. 


Menem achin as. 

Acicncmis partialis, si. p. 460............ Java; Batchian. ■ 

-subsignata, l. c. p. 461 . Madras. 

-peduncularis, l. c. p. 461 ... Singapore ; Sarawak; Java. 

-frenata, h e. p. 461. Sarawak. 

—— meriones, 1. c. p. 462. PI. X. fig. 5.. Batchian. 

-palliata, l. e. p. 462..... Japan. 

-pachymera, I, c, p. 462 .. Laos. 

-brevipennis, L c. p. 463.... Batchian ; Amboyna. 

Berethia, n. g., xi. p. 463. 

-- inedinotata, L c. p. 463, PL X. fig. 3. Ceram, 

•-sannio, L c. p. 463. PL X. fig. 2 .... „ 

Semelima, n, g., xi, p. 464. 

-triangulum, I. c. p. 464. PL X.fig, 1, Sarawak. 


Cholinjs. 


Cholus pulchellus, xi. p. 464 . Cayenne. 

--cemulus, l* c. p. 465 ... Amazons. 

■-brominus, l c. p. 466 .. Peru (Quito). 

-umformis, L c . p. 466 .. Para. - 

-nivosus, l c, p. 466 .. New Granada. 
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Cliolus atomarius, l. c, p. 466 . Venezuela. 

-flelumbis, 7. e. p. 467. Ecuador (Macasj. 

-bufonius, I. c. p. 467 ... Amazons. 

-ealamita. 1. c. p. 467 .. Brazil. 

•-sycophants, l. c. p. 46S... New Granada, 

-mimetes, 7. c. p. 468 .. Nicaragua (Chontaks;. 

- enrialis, L c. p. 468... „ ,, 

-viduatus, l. c. p. 469 .. „ 3i 

-nifcklicoliis, h c. p. 469 .. Bogota. 

-* Buekleyi, l. c. p. 469. FI. XI. fig. 3. Ecuador (Canales). 

-heematostictus, l, c, p. 469. Bogota, 

-lecideosus, L c. p. 470......Nicaragua (CLontaies). 

-notabilis, /. c. p. 470. PL XL iig. 1.. Amazons. 

-prsetorius, L c. p. 470. PL XI. fig. 2. Panama. 

Eretliistes. n. g.. xi. p. 471. 

■-ieueospiiiis, l. c. p. 471 .. Cayenne. 

-licheneus, 7. c. p. 471. PL XI. fig. 6. Ecuador (Sarayacu). 

-oeliriventris, l. c. p. 4/2... Venezuela (Santa Marta). 


— congestus, l. e. p. 47'2 .. „ „ 

Ananiomus, n. g. } si. p. 4/2. 

— rubigineus,Z. c. p. 4/2. PL XL fig. 5. Brazil. 

Astyage, n. g., xi. p. 473. 

- iineigera, l. o. p. 4/3. Pl. XL 

fig- 8 . 

Ozopherus* n. g., xi. p. 4/3. 

--mnricatus, l. c. p.474. PL XL fig. 9, Amazons (Para) ; Cayenne. 

Nesedus ? n. g., xi, p. 474. 

-bivittatus, L c. p. 4/4. PL XI. fig. J. Amazons. 


Callinotus mierospilotus, L c. p. 474 . Brazil. 

Soleuopus bilineatus, l . c. p. 4 Jo ... Cayenne; Mexico. 

-- transversalis, L c. p, 4/ 5. PL XI. fig. 4. Brazil. 

Cryptaspis* n. g., xi. p. 4J6. 

-- amplicollis, 7.- c . p. 4/6. PL XL 

fig, 10 ...... New Granada. 


Cryptorhynchinjs. 

(Itbyporides vrais, Lac,). 

Eetatorliinus Adamsii, xi. p. 478 .... .... Tsusima (Japan). 

- femoratus, t c, p. 4/8. PL X, 

fig. 10 ,. Sarawak. 

Colobodes nodulosus, xi. p. 485. Batcbian. 

■—■— fasciculatus, 7. c, p. 485, PL X, 

fig. 7 ... Amboyna, 

Perrhsebrns, n. g « 5 xii. p. 34, 
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Perrhaebius ephippiger, l. c, p. 34. PL I. 

fig. 6..... .... .... Dorey ; Aru; Macassar; 

Morty. 

Mitrephorus capuchins, si. p. 185. Brazil. 

-albifrons, Z. c. p. 186 .... „ 

(Psepholacides, Lac.). 

Glechinus, n. g.. xi. p. 184. 

■—— talpa, L e. p. 184 ... New Caledonia. 

(Strongylopterides, Lac.). 

Inozetes, n. g., xi. p. 4/9. 

■—- peteclfialis, l. c. p. 4/9. PL X. fig. 11. Batchian. 

Osseteris, n. g., xi. p. 4/9. 

-seutellaris, Z. c. p. 480 .... New Guinea, 

Therebus, n. g. s xi. p. 480. 

-cepnroides, Z. c. p. 480 .. Western Australia. 

(Guioperides, Lac.). 

Guioperus variolostis, s. p. 456. PL NYIIL 

fig. 2 .. Columbia. 

--subpalliatus, 1. c. p. 456 . Cayenne. 

— eques, xi. p. 476.. .. Nicaragua (Chontales), 

(Ocladiides, Lac.). 

Ocladius Barani, xii. p. 35. S} T ria. 

(Soplirorbinides, Lac.). 

Metrania, n. g., xi. p. 4S1. 

— palliate, l. c. p. 432. PL XIII. 

fig. 31 . Cayenne, 

(Camptorliinides, Lac.). 

Pacbyonys araneosus, xii. p. 34. Cocliinchina. 

Gen. incertffi sedis. 

Diapbna, n. g., x. p. 445. 

*—- signata, I. c. p. 446. PL XYII. 

fig. 4..... Natal. 

■ -acutipennis, L c. p. 446 . „ 

Deretiosus, n. g., xi. p. 184. 

-- aridus, I. c. p. 185. PL Till, fig, 10. Dore}^ Saylee; Ceram. 

(Tylodides, Lac.). 

Perichius, n. g., xi. p. 186, 

■ -verrucosus, l. c. p. 186. PL VIII. 

fig. 9....... .. Waigiou. 
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Erebaces, n. g., xi. p. IS/. 

—■— angulatus, /. c. p. IS/. PL VIII. 

fig. 8 ... Batehian. 

-pleuricausta, l. c. p. 187. NIorty. 

Poropterus exitiosus, xi. p. 189 .,. Queensland. 

—— ellipticus, he. p. 1S9. New South W ales (Illawarra). 

-Waterlionsei, 1. c. p. 189 . Queensland. 

-morbillosus, he. p. 190.. Tasmania. 

*-fiexuosus, h c. p. 190.. South Australia. 

-mastoideus, l. c. p. 190. Batehian. 

-approximates, l. c. p. 191 .. Kaioa. 

-liariolus, L c. p. 191. PL VII. fig. 7. Queensland. 

-sphacelates, 7. c. p. 191. „ 

-verres, h e. p. 192 . 

-porrigineus, h c. p. 483 ...Victoria. 

-muscnlus, /. c. p. 4S3. Tasmania. 

-bisignatus, h c. p. 484 . Moreton Bay. 

-foveipennis, l. c. p. 484.. .. New South Wales (IHawarra). 

Bexysnus, n. g. 5 xi. p. 1S8. 

-tuberosus, h c. p. 188. PL VII. fig. 3. Queensland. 

-monachus, l, c. p. 485.. Queensland (Rockhampton). 

Petosiris cordipennis, xi. p. 485. PL Nil. 

fig-3 .... 

Salens, ii. g., x. p. 447. 

- globosus, L c. p. 448, PL XVII. 

fig. 2 .. ... ... Cape York. 

Imalithus, n. g. s x. p. 465. 

■-■ patella, h c . p. 466. PL XIX. fig. 2. Queensland, 

(Cry ptorhvnchi des vrais, Lac,). 


Zeneudes, n. g., xii. p. 35. 

-sterculice, l. c. p. 36. PL I. fig. 8. Queensland (Gayndah). 

Cyamobolus bieinctus, xii. p. 36 ... Malacca. 

-subsellatus, h c. p. 36. PL I. fig. 12. Saylee. 

-duplicates, h c. p. 37........ 

Cydostetlms, n. g., xii, p. 37. 

-solutes, h c. p. 38. PL I. fig. 11 .. Ceram. 

-lineolatus, h c. p. 38 ... Amboyna; Tondano. 

Syrotelus, n. g. s for Cyamobolus Falieni, 

Bah. r xii. p. 38. 

Euthyrhinus navicularis, x. p. 455. Western Australia. 

-iconicus, xi. p. 4 / 7 . ... Mysol.' 

-pictns, l e. p. 4 / 7 - PL X. fig. 12 .. Singapore. 

Ceehania, n. g„ xii. p. 38. 
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Cechania eremifca, he. p. 39 .. 

JEclnnura, a. g., xii. p. 39. 

Japan (Nagasaki). 

-Grays, h c. p. 39... 

Oroehlesis, n. g.„ xi. p. 194. 

—— annularis, /. c. p. 195. PL VIII. 

Singapore. 

^ .,. 

Dorey; Batchian; Penang. 

-solea, /. c. p. 195 .. 

Batchian, 

—— fiesina, h c. p. 195. 

Aru. 

-maculosa, xii. p. 40 .. 

Odosyllis, n. g., xii. p. 40. 

Salwatty. 

-congests, l. c. p. 40. PL I. fig. 5 .. 

Tondano. 

•—— atom aria, /. c. p. 41 ., . 

Singapore. 

-granulicollis, he. p. 41 ............ 

Tondano. 

-vitiosa, h c. p. 41 .. 

Wagiou; Saylee. 

——• terrena* he. p. 41 .. 

Menado. 

—— irrorata, L c. p. 42. 

Pelephicus, n. g. s xii. p. 42. 

Saylee. 

-stigmaticus, he. p. 42 . 

Axionicus, n. g\, x. p. 455. 

—— insignis, h e. p. 455. PL XVIII. 


fig. s ... 

Orphanistes, n, g., x. p. 454. 

— eusticius, l. c. p. 454. PI. XVIII. 

Queensland. 

fig. 9 ...... 

Perissops, n. g., xi. p. 193. 

» 

-mundus, h c. p. 194 .. 


-iliacus, L c. p. 194... 

Platyten.es, n. g., x. p. 466. 

Gilolo s Dorey: Aru; My sol. 

-varius, h c. p. 467. PL XVIII, fig. I. Aru; Macassar; Key: Gi- 

Apries, n, g., xi. p. 196, 

lolo 5 Batchian; Waigiou; 
Ternate. 

--eremita, h c. p. 196. PL IX. fig. 6 . 

Batchian. 

-palliatus, l. c. p. 196.. 

Saylee. 

Aonychus lineatus, x. p. 443 .. 

West Australia, 

-luetuosus, xi. p. 4/7. PL XII. fig. 1. 

Zeugenia, n. g., xi. p. 197. 


-histrio, l. c. p. 198. PL VIII, fig. 11. 

Sarawak. 

•-liistrionica, Z. e. p. 198 .. 

Penang. 

-figurata, Z. e. p. 197 .. 

0 my dans, n. g., xi. p. 198. 

Sarawak. 

-plinthoides, Z. c. p. 199 ... 

Metyrus, n. g., xi. p. 482. 

New South Wales (Illawarra). 

-- collaris, I, c, p. 482. PL XII. fig.4.. 

Endymia, n. g. } xi. p. 199. 

West Australia, 
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Eiiclymia ripio, 7. c. p. 200. FI. VIII. in?. 5 Batchiau; Dorey. 

—-geminata, xii. p. 43. .. .. Batchian, 

Panopides, n. g., xi. p. 200, 

■-antic us, L c. p. 201. PI. VIII. fig. 4. Tondauo. 

Glvphagia, n. g. s xi. p. 201. 

—-— insculpta, l. c. p. 201... Batch! an. 

Sybulus, n, g\, xi. p. 2u2. 

-peeeuarins, I. c. p. 202 .,,. . „ 

-incensus, 1. c. p. 202 . Singapore. 

RebiuSj n. g., xi. p. 203. 

-latifasciatus, l. c. p. 203. PI. VIII. 

fig. 3 ..... Tondano. 

Biatassa,n. g., xi. p. 192. 

--phalerata, l. c. p. 193. PL IX. fig. 2. My sol. 

Necbyrus, n. g., xi. p. 203. 

-lemur, l, c. p. 204. PL VIII. fig. 7. Amboyna,: Goram ; Batehit 


-puncticollis, L c. p. 204. Am; Saylee. 

—— ruidus. /. c. p. 205 .. Batchiau. 

-geniculatus, l. c. p. 205 . MysoL 

-paniscus, /. e. 20 5 . Amboyna. 

-Qotatus, I. e. p. 206 ... Saylee. 

-funebris, l, c. p. 206 ..,. Batchiau. 

-porcatus, L c. p. 206 .. ..«. Ceram. 

-satyrus, l. c. p. 20/.. Gilolo. 

Berosiris, n. g., xii. p. 43. 

-picticollis, l. c. p. 43, PI. I. fig. 9 .. Sarawak, 

-violates, h e. p. 44... Java. 

-cribratus, L c. p. 44 . ... Sarawak. 

*-liepatieus, h e, p. 44 . Tondano. 

--devofcus, L c. p. 44... Goram. 

rEsyehora, n. g., xi. p. 209. 

-notaticollis, l. c, p. 210 .. Sarawak. 

Syricbius, n. g, s xi. p. 207. 

-roridus, l. c, p. 207 .... Kaioa. 

-dissipatus, l. c. p. 203 ... Morty. 

--frontalis, L c. p. 208 . Boura ; Ceram. 

—— proletarius, l c, p. 20S .. Matabello; Gilolo, 

■-servuius* I. c. p. 208 .. Dorey. 

Nedymora, n. g., xi. p. 209. 

•—-— ventricosa, l. c, p. 209. PL VIII. 

fig. 1 . .. Am. 

(Mecistostylides, Lac.), 

Protopalns cristatus, x. p. 448 .. Queensland. 

Blepiarda voluta, xi. p. 210 ...... . Dorey: Saiwatty. 
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Blepiarda vitiata, l. c. p, 210... Am. 

-neophyta. L c. p. 211.. Dorey. 

Aixiakhns, n. g., xi. p. 211, 

--insignia, h c, p. 212. PI. VII. fig. 4. Morly. 

Doetes, n. g., xi. p. 212. 

--- aibo-pictus, I. c. p. 212. PL VIII. 

fig. 6.....Goram. 

(Syiapiezoscelides. Lac .). 

Amydala, n. g., xi. p. 213. 

-- abdominalis, I. c. p. 213. PI. VI. 

fig. 11 ..... Queensland. 

Zygopin.s:. 

Latvchus, n. g.. xi. p. 486. 

-rivulosns, l. c. p. 486. PL XIII. 

fig. 9..... Brazil. 

Hedvcera, n. g., x. p. 457. ■ 

—-— megamera, L c. p. 457. PL XVIII. 

fig. 11.... Cayenne. 

Chirozetes, n. g., 2. p. 447. 

——pectorosus, /. c. p. 447. PL XVII. 

fig. 9...... Cambodia. 

Agametis, n. g., x. p. 473. 

-festiva, 1. c. p. 474. PL XIX. fig. 5. Sarawak: Ceram ; Bateliian; 

Amboyna. 

TaCHYGOXINJS. 

Ixaliim, n. g.* xi. p. 214. 

-- rufeseens, L c. p. 214. PL IX. fig. 1. Singapore. 

ISORHYXCHIXJS. 


Lobotraekelus stigma, xii. p. 44.. Australia (Gayndah). 

-plagiatus, l. c. p. 45 ... Flores. 

-linteus, l. c. p. 45 ..... Macassar. 

*—- albirostris, L c. p. 45 . ., ... „ 

Brephiope, n. g., xii. p, 46. 

-castanea, l. c. p. 46... Snla; Ceram. 

Mefcetra, 11. g., xii. p. 46. 

-suturalis, l, c. p. 47 . Waigiou. 

Telephae, n. g., x. p. 487. 

-laticollis, l c, p. 487. PL XIX. fig. 9. Macassar. 

-- strigilata, xii. p. 47.. Batchian5 Sarawak. 

■-eoncreta, l, c. p. 48 ..... Batchian, 
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Telephae luetuosa, ?. c. p. 48... .. Batciiian ; Gilolo; 

--deuticollis. 1. c. p. 48. Dorev; Sarawak, 

■-mefcata, Z. c. p. 48 . Batebian. 

-repetita, l c. p. 49. Sarawak. 

-selligei’a, L c. p. 49 ... JS 

Othippia, ii. g. s xii. p. 49. 

--distigma, I. c. p. 50. Sarawak., 

-— jubata, 1. c. p. 50. „ 

-proletaria, L c. p. 50 ... „ 

-funebris^ l, c. p. 50 ... Ceram. 

—— podagrica, l. c. p. 51.. Mysol. 

Egiona, n. g. s xii. p. 51. 

-lseta, l. c . p. 51. PL III. fig. 2. Macassar. 

Pseniclea, n.g., xii. p. 51. 

•-pueliaris, L c. p. 52.. Dorev. 

Panigena, n. g., xii. p. 52. 

•—— chalybea, I. c. p. 53.. Batehian. 

-violacea, L c. p. 53 . „ 

-eyanoptera, L c. p. 53 . Say lee. 

-pedestris, Z. e. p. 53 . Mysol. 

(Ebrius, n. g., xii. p. 54. 

-luteieomis, l c, p. 54. PL III. 

fig. 3...... Mysol; Waigiou. 

Lissoglena, n. g. s xii. p. 54. 

-picipennis, Z. e. p. 55 .............. Sumatra. 


San 


vak. 


Ceutjiorhynchix.e. 

Mecysmoderes consularis, x. p. 482 .. Formosa. 


Baridinje. 

Methyorrhina, n. g., xi. p. 487. 

-liispida, 1. c. p. 487 . Brazil. 

Pithecomus, u. g., xi. p. 487. 

- Ursulas, l c, p. 488. PL XIII. 

fig. 5.. ... Bogota. 

Bebelatus, n. g., xi. p. 488. 

-aranea, Z. c, p. 4S9. PL XIII. fig. 7.. Amazons. 

Eurypages, n, g., xi. p, 489. 

■- pennatus, L c. p. 489. PL XIII. 

fig, 6 .. Brazil (Mono Yelho). 

Pseudocliolus laticollis, xii, p. 56 .. Ceram, 

--basalis, U. p. 56 ... *.»» Gilolo; Morty, 

--orichalceus,, 1. c, p. 56 . Bourn, 

-— cinetus, 1. e. p. 56 ................ Say lee, 
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Met&nthia, a. g., xii. p. 57. 

——- pyritosa, I. e. p. 5J. PL III. fig. 4 ,. Dorev; Saylee. 

—- ebenina* L c. p. 57... Batchian. 

-eyanea, L c. p. 58 ................ Waigiou. 

—— nitidula, I. c. p. 58 ................ Batchian. 

Ipsiehora, n. g., xii. p. 53. 

-cupido, l. c. p. 58 ... Ceram. 

-ccelestis, l. c. p. 59.. Borey; Saylee. 

-pulchella, 1. c. p. 59 .. Salwatty. 

-feznorata, l. c. p. 59 ... Arm 

Myctides, n. g., xii. p. 59. 

-barbatus. he. p. 60 . Batchian. 

Cynethia, n. g., xii. p. 60, 

—— interrupts, h c. p. 61. PL III. fig. 12, Sumatra. 

Acythopeus, n. g., xii. p. 61. 

—— tristis, L c. p. 62. PL III. fig. 11 .. Saylee. 

— ienuirostris, L c. p. 62 .. Tondano. 

•—- palmaris, L c. p. 62 .. Amboyna. 

•—— curvirosfcris, l c. p. 62 . Gilolo \ Batchian, 

-higeminatuSj L c. p. 63 . Batchian ; Aru. 

Laodia, n. g., xii. p. 63. 

-niveopicta, L e. p, 63. PL III. fig. 8. Macassar. 

—— niveosparsa, l c. p. 64 .. Amboyna. 

LystruSj, n, g.,, xii, p. 64. 

-seulptipennis, l. c. p. 64. PL III. fig. 1. Singapore ; Macassar. 

Simocopis, n. g., xii. p. 65. 

—— umbrinuSj l. c. p. 65. Pl. III. fig. 10. Brazil? 

(Jalaxdrin-e. 

Protocerius fervidus, xi. p. 216 .......... Kumaon. 

Prodioetes, n. g., xii. p. 66. 

—— tjuinarius, l c. p. 67. PL IV. fig. 2. Borneo (Muruk). 

-; pavoninus, he. p. 67... Sarawak, 

Tyndides, n. g., xii. p. 68. 

—- pustulosus* l c. p. 68. PL IV, fig. 4. Sumatra; Malacca. 

*-iineatus, he. p, 68....... Sarawak. 

Megaproctus pugionatus, xii. p, 88. PL IV. 

fig. 8 ... Tondano, 

Zetheus, n. g., xii. p. 69. 

—— electilis, l. c. p. 69. PL IV. fig. 1 .. Penang. 

Periphemus, n. g. } xii. p. 69. 

■—- retrorsus, he. p. 69. PL IV. fig, 3.. Sarawak. 

■-supereiliaris, l. c, p. 70.. Sumatra. 

—— deletes, h c. p. 70 ...„.,. Coehinehina; Laos. 
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Poteriophorus congestus, xii. p. 70. PL IV. 

fig. 9 ... Malacca. 

Barystethus ater, xii. p. / I . .... Dorey. 

Diatbetes, u. g., xii. p. 71. 

-- raficollis, l. c. p. 72. PL IV. fig, 7 •. Waigiou, 

-sannio, l. c. p. 72 ... Am. 

-nitidicolHs, h c, p. 72...... Amboyna; Goram. 

-strenuus, l. c. p. 72 .... Aru. 

-mono, 2. c. p. 73... Australia (Cape York ?. 

Cercidoeerus indicator, xii. p. 73 ........ Singapore. 

-hispidulus, L c. p. 73. PL IV. fig. 5. Penang. 

-effetus, L c, p. 74 . Singapore. 

-saturatus, l. c. p. 74 .. Penang. 

-nervosus, /. c. p, 74. PL IV. fig. 6 .. Java. 

Autonopis, n. g., xii. p. 75. 

-lineata, l. c. p. 75. PL IV. fig, 10 .. Malacca; Sumatra. 

Laogenia, n. g., xii. p, 75, 

-sores, l c. p. 75* PL IV. fig. 11.... Gilolo; Sarawak. 

-- intrusa, 2. c. p. 76 ... Tondano; Sarawak. 

Aphyoda, n. g., xi. p. 214. 

— diura, l c. p. 215, PL TIL fig. 1 ., Dorey; Batchiaa; Ceram; 

Saylee, 

—— brenthoides, L e. p. 215.. Waigiou. 

Itbaura, n. g. s xi. p. 215. 

-- strangulata, L c. p. 216. PL VI. 

fig. 2... Columbia. 

Cossoninjs. 

Pltaeapmenis notatus, xi, p. 490. PL XIII. 

fig. 2............ .... New Guinea. 

— exilis, I. c. p. 490,...Queensland (Gavndah). 


EEEAXA. 

Vol. x. p. 440, line 16, for confluent read nearly confluent. 

451, „ 12, for laiitudine read longitudine. 

„ 12, far longiore read l&tiore. 

xi. p. 180, „ n, for Bread 2. . 

„ „ 25, for 34 read 2J. 

„ „ 38, for 3J read 2J. 

181, ,, 24, for Adelaide read Victoria, 

445, last line, after basaUbus add elongatis, longitudine sequalibus, 
440, line 11, for tarsi read, tibiae. 

450, „ 8 from bottom, for Peliebia read Peltobia. 
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Bit. GWXN JEFFREYS ON 


On some species of Japanese Marine Shells and Fishes, which 

inhabit also the North Atlantic. By J. (xwyn Jeffreys, 
LL.IX, F.B.S., E.L.S. 

[Bead January 15. 1874.] 

Busing the surrey made by Capt. St. John in H.M.S. 4 Sylvia 5 
of the coasts of Japan between 43 ° 34 ' and 33° 23' N. lat., and 
145° 20 f and 131° 40' E. long., in the years 1871 and 1872, the 
dredge was occasionally'used; and the results have been kindly 
placed at my disposal by Capt. St. John and the Hydrographer 
Boyah All the specimens of natural history, except those shells 
which 1 now propose to notice, have been placed in the British 
Museum. 

Onr present knowledge of the geographical distribution of the 
marine Mollusca is so imperfect that any contribution to the 
subject cannot but have its value. The accuracy of Capt. St. 
John’s hydrographic surveys is universally recognized; and I 
will endeavour to be equally careful in determining and naming 
the Japanese shells, which, on comparison with those from Euro¬ 
pean seas, I regard as belonging to the same species. I am quite 
aware of the difference of opinion entertained by many experi¬ 
enced conchologists as to the identity of species which inhabit 
widely separated tracts of the ocean, and that such species are 
called by some conchologists 44 representative ” instead of identi¬ 
cal ; but certain species (e. g. Sctxicam nigosa or areticd) unques¬ 
tionably have a world-wide distribution. Moreover the love or 
ambition of species-making is perhaps inherent in the nature of 
many naturalists, however conscientious they may be. For my¬ 
self I would renew roy expression of unqualified approval of the 
opinion entertained by the learned authors of the 4 Flora Indicaf 
that the discovery of a form uniting two others previously thought 
to be distinct, is much more important than that of a totally new 
species, inasmuch as the correction of an error is a greater boon 
to science than is a step in advance. The variation of species 
among the Mollusca cannot be less than among plants. 

The marine shells of Japan have been noticed and described by 
several writers, from Carl Peter Thunberg in 1788 to Dr. C. E. 
Lischke in 1872. This last excellent eonehologist gave, in the 
first volume of his 4 Mollusca Japonica,’ a valuable synoptical 
table of those species which inhabit other parts of the world. 
He showed that the following species are common to Japan and 
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the Mediterranean —Triton olearinm (properly oleamis '}, Limit, 
Saxicam arctica , L. (5. rugosa , var.), and Lima squamosa. La¬ 
marck ; and common to Japan and the Atlantic coast of Europe, 
Triton olearinm , Baxicava arctica , Jiy# area aria . L., and Modiola 
(Mgfilus) modiolus. L. In Ms second volume he noticed Lama 
rubra , Montagu, which inhabits also the Mediterranean and the 
Atlantic coast of Europe. We have thus five species in the same 
category. Three of these species (viz. Mytilus modiolus, La sea 
rubra and are n aria) are inhabitants of the shore and shallow 

water ; Baxicava rugosa has a wide range of depth from low-water 
mark to 1230 fathoms ; and squamosa occurs in the coralline 
zone. All the five species are Atlantic. I now propose to re¬ 
cord from Capt. St. John’s dredgings thirty-nine species as 
common to Japan and the North Atlantic. These are exclusive 
of Lima squamosa and Triton olearius, which have been already 
noticed by Dr. Lisehke ; and the number may be increased by 
adding three species of Eraehiopods (Terebratwla vitrea , G-melin, 
var. minor, T. caput-serpentis, L., and Terebratella Spitzbergensu , 
Davidson) mentioned by Mr. Davidson in the Proceedings of the 
Zoological Society of London for 1S71; three species of other 
Mollusea ( Gemma gemma, Totten, Coralliophja lithopluigella, Lain.;, 
and Filiscm commodus , Midden dorff) mentioned by Mr. Arthur 
Adams in the Proceedings of the same Society for IS Go ; Limop- 
sis ahgssicola , A. Adams, P. Z. S, I860, Fossarus Japonieus, A. 
Adams= P. cost atm, Broeehi.; besides Limopsis aurita , two species 
of Feeckiolia (P. acute-costata, Philippi, and P. granulata , Be- 
guenza), Furamidella nitidula, A. Adams, and other species which 
were dredged by me in the Bay of Biscay during the 4 Porcupine T 
expedition of 1870, as well as by Mr. A. Adams in the Japanese 
seas. 

In giving the geographical distribution for the species now 
about to be enumerated, I have added the range of depth for 
such of them as I procured in the 4 Porcupine ’ Explorations of 
1869 and 1876, This information will. I believe,be found useful. 

It will be observed that some of the species are littoral or in¬ 
habit shallow water, while others inhabit the coralline and deep¬ 
water zones. The modes of migration or transport from the 
North Pacific to the North Atlantic, or vice versa, must conse¬ 
quently be of different kinds. Borne marine currents and tides 
are superficial; others are deep and sweep the bottom of the sea. 
Now the latter kind of currents seem to be almost unknown. 

S # 
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The stream and drift currents of the Atlantic and Pacific Oceans, 
with the surface temperature, are, indeed, most carefully laid down 
in the 4 Pilot Charts 5 which have been lately published by our 
Admiralty under the superintendence of its eminent Hydrogra- 
pher ; but the direction and force of the abyssal currents ought to 
be fully investigated before we can explain the distribution of deep- 
water Molluscs, especially of tbe bivalves and such of the uni¬ 
valves as cannot swim, and whose fry do not rise to the surface 
and become for a short time oceanic. Voluntary migration seems 
to have little, if any, share in the work of diffusion. It is to be 
hoped that the present expedition of H.M.S. 4 Challenger 5 will 
contribute much information on this very important and interest¬ 
ing subject, in the same way that to a limited extent was done in 
the 4 Porcupine ? expeditions. It is difficult to account for the 
occurrence of so many of the same species in the seas of Japan 
and the North Atlantic Ocean. Probably those species which 
inhabit deep water may have had a common origin or birthplace 
in high northern latitudes, and have found their way to Japan on 
the one side and Europe on the other by means of a bifurcation 
of the great Arctic current. Their entry into the Mediterranean 
from the Atlantic may have taken place through a wide channel 
which formerly existed between the lower part of the Bay of 
Biscay and the Gulf of Lyons, and which has been satisfactorily 
shown on geological grounds to have been made since the Ter¬ 
tiary epoch. The present communication through the Straits of 
Gibraltar seems to be also of a comparatively modem date. 

"With respect to the fishes which are common to Japan and 
the Mediterranean or the North Atlantic, I have been favoured 
by Dr. Albert Gunther, F.R.S., with a list and note, which, with 
the permission of the Society, I will append to this paper. His 
authority as an ichthyologist is so great that his communication 
will be valuable on its own account, as well as in showing the 
distribution of the species not only among the invertebrates but 
also in the vertebrate fauna in the northern divisions of the 
Atlantic and Pacific Oceans. 

Subkingdom MOLLUSCA. 

Brachiopoda. 

Rhynchonella psittacea, Gmelin ; young. 

35 fathoms. Lat, 41° 41' N. ; long. 141° 0' E. Circumpolar. 
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CONCHIFEBA. 

Lima elliptica, Jeffreys. 

8 fathoms. Lat. 34° 23 ; X.; long. 186° 55' E. 

The specimens (three in number) are much smaller than those 
from Skye ; but the characters peculiar to this species, and which 
distinguish it from L. aurieulata, are the same, viz. shape, sculp¬ 
ture, and obliquity of the central furrow. In the Japanese 
specimens the upper part of the anterior and posterior margins is 
sinuous, while in European specimens this part is fiexuous. I 
do not regard this slight difference as a specific character. 

North-east Atlantic and Mediterranean 4 Porcupine ’ expedi¬ 
tions, 45-690 fathoms. 

Mytiltjs ebulis, LinnS , var. ungclata. 

Endemic. The largest specimen measures 5 inches by 2|. 

Tar. Galloprovixcialis. 

Yokooka Dock, Gulf of Yedo; North Atlantic and Mediterra¬ 
nean. 

Modiolaria marmorata, Forbes. 

Three specimens. 

Yokooka Dock. 

Smaller than European specimens and darker-coloured. 

North-east Atlantic and Mediterranean; Arabian and Persian 
Gulfs (McAndrew) ! 4 Pored exp. 185 fathoms. 

Modiolaria discors, L .; var. sub striata. Gray. 

One specimen, 1| inch long by 1 inch wide. 

11 fathoms. E. Yeso. 

North-east Atlantic and Mediterranean. 

Crexella faba, Fabricius. 

4S fathoms. Three specimens, one of which is | of an inch 
long. 

More finely striated than usual, but evidently this species. 

Circumpolar. 

Nucula tenuis, Montagu. 

Numerous specimens. 

3 to 48 fathoms. 

North Atlantic and Mediterranean. ‘Pored exp. 26-1630 
fathoms. 

Leda lanced lata, James Sowerhj. 

= Nuculaarctica, Broderip G, R. Sowerhj (not of Gray or Sara, the 



104. 


Dll. QWVN JEIfFILErS ON 


latter being Nuvula lanceolata of Lamarck=iV» limatuUh Say>=' 
Yoldia hyperborea, Lovcn). 

= N. oblon ga, G. B, Sower by. 

= Yoldia arctica, Matter . 

Several specimens of different ages. 

From 8 to 4S fathoms, 

The sculpture is very variable. In some specimens the stria) are 
at first transverse and close-set, and afterwards become oblique and 
distant; in others the striae are confined to the anterior side of 
the shell, as in L. semistriata of Mr. S. Wood, while in others the 
strise are almost entirely absent. In the description of Nuciila 
lanceolata by James Sowerby the shell is described as 66 smooth.” 
Perhaps he intended the Crag shell referred by Mr. Wood to Leila 
•myalls of Couthouy. but which does not appear to be that 
species. 

Circumpolar. 

Leda fiugida, TorelL 

= L. nana, Sars . 

Several specimens. 

8 to 48 fathoms. 

Also Spitsbergen, Norway, and southwards to the coast of 
Portugal, 50-1380 fathoms. Fossil at Messina, in the Zanelean 
division of the Pliocene formation (Segnenza )! 

Leda minuta, Muller. 

Two specimens. Ooshima, and 48 fathoms. Agreeing in the 
most minute particulars with specimens dredged by me in St. 
Magnus Pay, Shetland. 

North Atlantic. fi Pored exp.: W. coast of Ireland, 104-420 
fathoms; Bay of Biscay, 305-717 fathoms. 

Caedium Grggnlandicum, Chemnitz . 

Several young specimens from 48 fathoms. 

Spitzbergen (Tor ell); United States (Gould and others); 
Behring’s Strait (Simpson). Circumpolar. 

Caedium Lslandicum, Oft. 

Several young specimens from 3-48 fathoms. 

United States (Gould and others) ; "Wellington Channel (Bel¬ 
cher). Circumpolar. 

Card it a borealis, Conrad, 

Endermo Harbour, 4-7 fathoms. 

Undistinguishable from Crag specimens of C. orbiculata^ S. 
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"Wood; while certain specimens of C. borealis from Canada and 
the United States equally approach 0, analis from Bridlington 
and C, scalaris from the Crag. Our Crag species are deplorably 
multiplied, 

Venus fluctugsa, Gould. 

Bather common in from 3 to 48 fathoms. 

Spitsbergen (Torell) . Circumpolar. 

Varies in colour from olive-green to yellowish-white. 

Tapes decussatus, L . 

Common in 4-35 fathoms. A trapeziform variety occurs from 
Hakodadi. Japanese as well as European specimens differ among 
themselves in shape and sculpture; and it is impossible to separate 
the so-called T. indicus from T. decussatus by any other than a 
geographical character. 

North-east Atlantic and Mediterranean. 

Tellina inflata, Stimpson. 

"Four specimens from 5-48 fathoms. 

United States (Stimpson) ; Gulf of St, Lawrence ( Wkiteaves ); 
Spitzbergen (Torell); Wellington Channel (Belcher). 

Lyonsia hyalina, Conrad. 

Two specimens from 5 fathoms. 

United States (Conrad and others). 

Allied to L. Norvegica . Both species are very distinct from 
L. arenosa , which is circumpolar. 

Saxicava HUGOS a* L .; vai*. arctica. 

7 fathoms; var. practises, Yokooka Harbour. Ubiquitous. 

Pore. 5 exp. 20-1230 fathoms. 

My A A REN ARIA, L. 

5-48 fathoms. 

North Atlantic. 

Gastropoda. 

Tectura testudinalis, MiilL 

Everywhere from the shore to 7 fathoms. 

Circumpolar, and North-east America. 

1 cannot detect any difference between this species and T. 
patina of Eschscholtz, notwithstanding MiddendorfPs ingenious 
distinction as to the sculpture. 

LePETA CiSCA a Mull . 

From 4 to 48 fathoms. 
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Circumpolar, and North-east America. 

PUNCTURELLA NOACHINA, L , 

Yamada Harbour, 7 fathoms. 

Circumpolar, and North-east America. 6 Pore.’ exp. 06-'1095 
fathoms. 

Trochus varicosus, Miyhels Adams. 
s= Margarita elegantissima, Bean. 

= M. plicata. Bars. 

~ M. polaris, Danielssen. 

A single specimen from 48 fathoms. 

Spitsbergen (Torell); Gaspe Bay, Gulf of St. Lawrence 
(' Whiteaves ); New Brunswick, Newfoundland, and Nova Scotia 
(.Miyhels Adams, Willis , and ft limp son) ; Norway {Bars, Karen , 
and Danielssen ). Bo sail in the Bridlington Glacial bed {Bean). 

Lacuna divaricata, Fabr .; var. ecaniculata. 

A single specimen from 7 fathoms. 

Northern Europe, Asia, and America. The absence of a canal 
is also noticeable in every other British species of Lacuna . 

Littorina rums, Mat on. 

A. single dead specimen from 7 fathoms, probably carried out 
by the tide or voided by a fish. 

North Atlantic, Mediterranean, and North Pacific, 

Menestho albula, Fabr. 

Several specimens. 

Spitzbergen and Greenland. 

Nattca affinis, Gm. 

= N. clausa, Broderip <§* ftowerby. 

Three specimens. 

North of Europe, Asia, and America. 'Pored exp. 203-6(54 
fathoms, 

N. Grcenlandxca, Ck 
Endermo; Yeso, 3 fathoms. 

Same range as last species. 4 Pored exp. 173-725 fathoms, 

Admbte viridula, Fabr, 

A single specimen from 48 fathoms. 

Spitzbergen ( Torell) ; Norway, Greenland, and N.E. America, 
‘ Pore.* exp. 114-420 fathoms. 

Purpura lapxllus, L . 

Shore to 4 fathoms. 
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North Atlantic, Mediterranean, and North Pacific. 

Mubex erinaceus, L .; var. fauce purpurea. 

A single specimen from 7 fathoms. 

North-cast Atlantic and Mediterranean. The same variety is 
found in Jersey. 

Trophon clathratus, jL. ; var. Gunnerj. 

Several specimens from 3 to 48 fathoms. 

Circumpolar and North-east America. 4 Pore.* exp. 155-345 
fathoms. 

Nassa reticulata, L . 

A single specimen from 6 fathoms. 

North Atlantic, Mediterranean, and Black Sea. 

Kingxcula auriculata, Menard. 

A single specimen from 5 fathoms. 

North Atlantic, Mediterranean, and Grulf of Suez. 4 Pore.* 
exp, 15-128 fathoms. 

Pleurotoma turricula, Montagu, 

Two young specimens from 48 fathoms. 

North Atlantic. 4 Pored exp. 10-994 fathoms. 

P. MITRULA, Lomn , 

A single specimen from 7 fathoms. 

Norwegian. 

P. Renieri, Scacchi , 

One specimen from Matoza Harbour, in N. lat. 34° 23', E. long. 
136° 55', It differs only in the apex being more elongated. 

Bay of Biscay and Mediterranean, in 45-539 fathoms. 

Cylichna alba, Brown. 

=. C. corticata, Moll. 

Two specimens. 

Circumpolar, North Atlantic and North Pacific, 4 Pored exp. 
114-1300 fathoms. 


British Museum, 7/5/73, 

Mr .dear Sir, — I enclose the list of fishes found in the Mediter¬ 
ranean (including Madeira) and in Japan, I have also made a 
column for such of the species as occur in the West Indies, The 
list might have been much increased by looking carefully through 
more recent records. The species included in it are either 
pelagic or deep-sea species (that is, species having naturally a 
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very wide range); and most of those enumerated occur also in 
other parts of the Atlantic, Indian, and Pacific Oceans. Some ot 
them, like Serranus octocmctus , Centristsgracilis , Lophok ®, have 
hitherto not been found in intermediate regions. 

It is a fact known for a long time that a groat number of the 
pelagic species spawn in the open sea, which will go lap to ac¬ 
count for their wide geographical range. 

Can I be of further assistance to you ? 

Yours very truly, 

A. Gunther. 


J. 


Jeffreys, Esq., F.BJ3. 


Antliias oculatus ... 

Serranus octocinctus . 

Scomber pnemnatopkorus . 

Echeneis remora. 

-brachyptera.. 

-naucrates. 

Caranx bippos. 

Seriola duinerilii. 

-lalandii ... 

Centriseus gracilis . 

Dophotes .. 

Macrurus... 

Saurus myops . 

Albula conorhynchus . 

JElopssaurus. 

Conger vulgaris . 

Myrus . 

Hippocampus antiquorum . 

«— guttulatus .. 

Monacanthus soiifor . 

-monoeeros . 

Ortl iagoriscus mola.. 

Oaleocordo tigrinus. 

Zygoma malleus . 

Lamna eonuibiea... 

Bluna squatina.. 

Kliinobatus columns . 

Trygon pastinaca.. 

Pteroplatea birundo .. 


Mediterranean 
or Madeiran. 
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West Indies. 
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Japan. 
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Zoological Department, British. Museum, 
December 17,1878. 

My dear Sir,— -I return the list of species of marine fishes 
common to the North Atlantic and Japan, In Ichthyology the 
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affinity of these two districts has been ascertained for a long 
time ; and it would become still more apparent if regard had 
been had not only to species (some of which have a very wide 
range) but also to genera—and, secondly, if the marine fauna of 
Western North America had been drawn within your present 
researches. 

Of course you are aware that a large proportion of the ter¬ 
restrial animals of Northern Japan are European types. 

I remain, yours very truly 

A. GrtNTHEB. 

J. Gioyn Jeffreys , Usq. 7 F.B.8. 


Note on a New Species of Japanese Brachiopoda. By Thomas 
Davidson. Communicated by J. Gwyn Jeffreys, Esq., 
LL.D., F.E.S., F.L.S. 

[Bead January 15, 1874.] 

In the Proceedings of the Zoological Society of London for 
April 1871,1 described and illustrated all the species of Brachio¬ 
poda (twenty in number) that had been procured from the 
Japanese waters. 

Since then Dr. C. E. Lischke obtained from the Bay of Jedo 
several examples of a coppery-coloured and green Lingula , 
approaching in size and character to Lingula smaragdma, Adams, 
a species common to the China sea, and which will before long 
be described in that naturalist’s work * Japoniacks Musei Con- 
chi lira.’ 

In 1872 Captain St. John, of Her Majesty’s Ship 4 Sylvia/ 
dredged five or six species of Brachiopoda in North Japan, 
namely :— Terehratella Coreaniea, Adams & Beeves, 48 fathoms; 
T. frontalis , Middendorff, 35 fathoms ; Laqueus rubella, Sow., 35 
fathoms; Waldltcimia Grayii, Dav., and its var. iramversa , 35 
fathoms ; Rhynehonella psittaeea, Gindin, 35 fathoms. 

We are therefore indebted to Captain St, John for the know¬ 
ledge of one additional species in the Japanese waters, viz. Tere¬ 
bratella frontalis, Middendorff ; and it is interesting to add that 
during the year 1873 Mr, Dali has dredged several living speci¬ 
mens and many dead ones of his rare species at Atka Island, of 
the Aleutian Chain, but originally described from the Ochotsk 
Sea. He informs me also by letter that its range in the island 
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is from Attn, at the western side of the chain, to Atka, and that, 
so far as he has been able to discover, it does not extend further 
east. 


Observations on Bees and Wasps. By Sir John Lubbock, 
Bart., E.B.S., M.P., E.L.B., Vice-Chancellor of the University 
of London. 

[Read March 19, 1874] 

The Social Hymenoptera, according to Messrs. Kirby and Spence*, 
u have the means of communicating to each other information of 
various occurrences, and use a kind of language which is mutu¬ 
ally understood.and is not confined merely to giving 

intelligence of the approach or absence of clanger; it is also co¬ 
extensive with all their other occasions for communicating their 
ideas to each other.” 

Huber assures us as regards Ants f that he has “ frequently seen 
the antennas used on the field of battle to intimate approaching 
danger, and to ascertain their own party when mingled with the 
enemy; they are also employed in the interior of the ant-hill to 
warn their companions of the presence of the sun, so favourable 
to the development of the larva?, in their excursions and emigra¬ 
ting to indicate their route, in their recruitings to determine the 
time of departure,” &c. Elsewhere also he says J “ that should 
an Ant fall in with any of her associates from the nest they put 
her in the right way by the contact of their antenna?.” 

These statements are most interesting; and it is much to be 
regretted that he has not given us in detail the evidence on which 
they rest. In another passage, indeed, ho himself says § “if they 
have a language, I cannot give too many proofs of it.” Unfortu¬ 
nately, however, the chapter which he devotes to this important 
subject is very short, and occupied with general statements 
rather than with the accounts of the particular experiments and 
observations on which those statements rest. Nor is there any 
serious attempt to ascertain the nature, character, and capabili¬ 
ties of this antennal language. Even if by motions of these 
organs Bees can caress, can express love, fear, anger, it does 
not follow that they can narrate facts or describe localities, 

* Introduction to Entomology, ii. p. 50. f X. c. p. 200. 

f. L. c. p. 157. § A (?. p, 205. 



SIB JOHN LUBBOCK ON BEES AND -WASPS. 


Hi 


Nor are the facts recorded by Kirby and Spence more explicit. 
It is therefore disappointing to read in the chapter especially 
devoted to this subject *, that, as regards the power possessed by 
Ants and Bees to communicate and receive information, “it is 
only necessary to refer you to the endless facts in proof, furnished 
by almost every page of my letters on the history of Ants and of 
the Hive Bee. 1 shall therefore but detain you for a moment 
with an additional anecdote or two, especially with one respecting 
the former tribe, which is valuable from the celebrity of the 
narrator. 55 

The first of these anecdotes refers to a Beetle ( Atewclms pilu~ 
larius ), which having made for the reception of its eggs a pellet 
of dung too heavy for it to move “ repaired to an adjoining heap 
and soon returned with three of his companions. All four 
now applied their united strength to the pellet and at length 
succeeded in pushing it out, which being done, the three assist¬ 
ant Beetles left the spot and returned to their own quarters. 55 
This observation rests on the authority of an anonymous German 
artist ; and though we are assured that he was a “ man of strict 
veracity,” I am not aware that any similar fact has been recorded 
by any other observer. 

The second case is related by Kalm, on the authority of 
Dr. Franklin; but it does not seem to me to justify the conclu¬ 
sions drawn from it by Messrs. Kirby and Spence. Dr. 
Franklin having found a number of Ants in a jar of treacle, 
shook them out and suspended the jar u by a string from the 
ceiling. By chance one Ant remained, which, after eating its 
fill, with some difficulty found its way up the string, and, thence 
reaching the ceiling, escaped by the wall to its nest. In less than 
half an hour a great company of Ants sallied out of their hole, 
climbed the ceiling, crept along the string into the pot and began 
to eat again; this they continued until the treacle was all con¬ 
sumed, one swarm running up the string while another passed 
down. It seems indisputable that the one Ant had in this instance 
convoyed news of the booty to his comrades, who would not 
otherwise have at once directed their steps in a body to the only 
accessible route 91 f. 

As regards "Wasps, Huber states that they are also acquainted 
with the inode of imparting information to their companions. 

When a single Wasp discovers a strong-hold of sugar, honey, 
* L. c. p. 422. f L. c. p. 422. 
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or other article of food, it returns to its nest mid brings off in a 
short time a hundred other Wasps; but wo arc yet ignorant if 
it be by visible or palpable signs they are mutually informed of 
this discovery ” 

A short but very interesting paper by .Dujardtn on this subject 
is contained in the ‘ Annalea des Sciences’ for 1ft 52. He satis¬ 
fied himself that some Bees which came to honey put out. by him 
for the purpose “ avaient du recevoir dans la niche un nvertisso- 
ment porte par quelquos-unes de cellos qui efaient venues isoie- 
ment, so it a dessein, soit par hasard ” f. That no doubt might re¬ 
main, he tried the following experiment, which, he says, u me para it 
tout-a,-fait eoncluantc 

“ Dans Fepaisseur dhin mar lateral, a 18 metres de distance 
des ruches A et B, se trouve une niche pratique, suivant Fusage 
du pays, pour constater la mitoyennete, et recouvcrto par un 
troillage et par une treille, et caclieo par diverses planter grim- 
pantes. J’y introduisis, le 10 novembre, une soucoupe avec du 
sucre logerement Immecte; puis j’allai presenter une petite baguette 
enduite de sirop a une abeille sortant de la ruche A, Cette 
abeille s’eta at cram pounce a la baguette pour sneer le sirop, jo 
la transportai dans la niche sue le sucre, oil elle rest a cinq on 
six minutes jusqu’a ce qu’elle se fat bien gorgee ; elle eommen^a 
alors a voler dans la niche, puis deqa et dela devant lo troillage, la 
tete toujours tournee vers la niche, et cuffn elle prit son vol vers 
la ruche, oil elle rentra. 

“Un quart d’heurc se passa sans qu’il revint une seule abeille 
a la niche ; mais, a partir de cet instant, (dies vinrent successive- 
ment au nombre de trente, exploraut la loealite, chorchant Feutree 
de la ni(dio qui avait du leur etre indiquee, et on Federal no pou- 
vait nullement les guider, et, a leur tour, verifiant, avn.nl. de ro- 
tourner «la ruche, les signes qui lour feraient retro liver eette 
preeieuse loealite on qui leur permettraient de Fimlkpier a dhiutros. 
Tons les jours suivants les abcilles (to la niche A vinrent plus 
nombreuses a la niche ou j’avals soin de renou voler le sucre Im¬ 
mecte, et pas une seule de la ruche B iFeut le moimlro soupqon 
de Fexistence de ce tresor et no vint voler de ce cote. II eia.it 
facile, en eftet, de constater que les premieres se clirigeaumt ex- 
clusivemont de la ruche a la niche, et rcciproquemont.” 

* Hubers Natural History of Ants, p. ,*>74. 

t Ann. des Set Nat. 1852, p. 233. 
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Considering the immense number of bees in a hive and the 
number of very young ones, it seems almost incredible that the 
bees of a hive should all be known to one another. Yet we are 
assured by some writers that it is so, Gelien, for instance, says, 
“ Qu’une abeille tombe par accident, ou soit pousse par le vent 
dans une ruche qui n’est pas la sienne, elle est saisie et raise a 
mort a I’instant, comme suspecte de mauvais desseins 

Burmeister also, in his excellent ‘Manual of Entomology, 7 says 
that “ The power of communicating to their comrades what they 
purpose is peculiar to insects. Much lias been talked of the so- 
called signs of recognition in bees, which is said to consist in re¬ 
cognizing their comrades of the same hive by means of peculiar 
signs. This sign serves to prevent any strange bee from intru¬ 
ding into the same hive without being immediately detected and 
killed. It, however, sometimes happens that several hives have 
the same signs, when their several members rob each other with 
impunity. In these cases the bees whose hive suffers most alter 
their signs, and then can immediately detect their enemy.”f. 

Huber mentions that some ants which he had kept in captivity 
having accidentally escaped, “ met and recognized their former 
companions, fell to mutual caresses with their antennas, took them 
up by tlieir mandibles, and led them to their own nests; they 
came presently in a crowd to seek the fugitives under and about 
the artificial ant-hill, and even ventured to reach the bell-glass, 
where they effected a complete desertion by carrying away suc¬ 
cessively all the ants they found there. In a few days the ruche 
was depopulated. These ants had remained four months without 
any communication ”This statement has been very naturally 
copied by succeeding writers, and adopted without hesitation. 
See, for instance, Kirby and Spence’s ‘Introduction to Ento¬ 
mology,’ vol. ii. p. 66, and Newport, ‘ Trans, of the Entomo¬ 
logical. Society of London,’ vol. ii. p. 239. 

Latreilie also mentions that he once cut off the antenna? of an ant, 
and that one of its companions, “ evidently pitying its sufferings, 
anointed the wounded part with a drop of transparent fluid from 
its mouth but the constant repetition of this statement in works 
on entomology indicates that other similar eases have not been 
met with, Messrs. Kirby and Spence, indeed, say that “ whoever 

* ' Le Oonservateur des Abeilles,’ p. 140, 
f Burmeister’s * Entomology,’ p. 502. 
t Huber, p. 172. 
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attends to what is going forward in the neighbourhood of one of 
their nests, will be pleased to observe the readiness with which 
they seem disposed to assist each other in difficulties. When a 
burthen is too heavy for one, another will soon come to ease it of 
part of the weight; and if one is threatened with an attack, all 
hasten to the spot to join in repelling it ” * 

These statements imply, on the part of bees, wasps, and ants, 
a great amount of intelligence. As 1 have already observed, how¬ 
ever, the observations recorded do not seem to me in ali eases to 
bear out the inferences that have been drawn from them. More¬ 
over, when the conclusions are so important, we cannot be too 
sure of the facts; and however eminent, therefore, the authority 
may be, it is most desirable that the observations should bo 
repeated. 

Another question connected with these insects on which, I was 
anxious to make some experiments was the use of the antenna?. 
That they are the means of communication there can be no doubt; 
but it is also the general opinion that they are, in addition, organs 
of sense. Whether, however, their functions are olfactory, or 
whether they serve as ears, is still a point on which entomolo¬ 
gists are divided. 

Our great entomologist Newport, in a paper specially devoted 
to the subject, says :— 

££ These facts, connected with the previous experiments, have 
convinced me that the antennae in all insects are the auditory 
organs, whatever may be their peculiar structure—and that, how¬ 
ever this is varied, it is appropriated to the perception and trans¬ 
mission of sound.’* 

Dr. Ormerod also, who was so careful an observe)' of our 
British wasps, was of opinion that ££ the proper function of the 
antennas seems to be that of an instrument of communication in 
the social tribes, and of an organ of hearing in insects gene¬ 
rally”:. 

££ The majority of modern physiologists and entomologists agree 
in explaining the antennae as organs of hearing, as we have already 
remarked. Kirby and Spence’s representation (whose names 
were inadvertently omitted to be mentioned there as the authori¬ 
ties for our opinions) conveys so much conviction that we may 
* Vol. ii. p. 55. 

t Newport, “ On the Antennas of Insects.’ Trans. Ent. Soc. vol. ii. p. 245. 
t Natural History of Wasps, p. 73, 
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almost consider it settled, although we must at the same time 
admit that all the difficulties are not solved”*. 

Dr. Braxton Hicks, also, and M. Lespes, who have specially 
studied the anatomical structure of antenna?, are of opinion that 
they are organs of hearing f. 

The weight of authority, then, in favour of this view (comprising, 
as it does, Sulzer, Scarpa, Schneider, Borkhausen, Bonsdorf, Caras, 
Straus-Durckheim, Oken, Burmeister, Kirby and Spence, Lespes, 
and Hicks) is very great. Nevertheless other eminent entomo¬ 
logists, as, for instance, Lyonet, Kiister, Bobineau-Desvoidy, Vogt, 
and Eriehson, regard these organs as the seat of the sense of 
smell 

These are hut a few of the many interesting questions which yet 
remain unsolved with reference to the social Ilymenoptera. I 
present, therefore, the following observations to the Society with 
much diffidence; for I am well aware that they are but frag¬ 
mentary. It will, however, be some months before I shall be able 
to prosecute them any further; and I trust that in some points 
they may be found not devoid of interest. I hope also that 
in consequence of bringing them before the Society I may re¬ 
ceive some suggestions with reference to future inquiries. 

Bees. 

It will he observed that the current statements with reference 
to the language of social insects depend much on the fact that 
when one of them, either by accident or in the course of its 
rambles, has discovered a stock of food, in a very short time many 
others arrive to profit by the discovery. This, however, does not 
necessarily imply any power of describing localities. If the 
Bees or Ants merely follow their more fortunate comrade, the 
matter is simple enough; if, on the contrary, others are sent, 
the case becomes very different. 

In order to tost-this, I proposed to keep honey in a given place 
for some time, in order to satisfy myself that it would not readily 
be found by the Bees, and then, after bringing a Bee to the honey, 
to watch whether it brought others, or sent them—the latter of 
course implying a much higher order of intelligence and power of 
communication. 

I therefore placed some honey in a glass, close to an open 

^"Burmoi.ster’s c Entomology,’ p. 415. 
f Transactions of the Linnean Society, yol. xxii. p. 395. 

LTNN. JOITRN,—ZOOLOGY, VOL. XIX. 


9 



116 


SIR JO HU LUBBOCK ON BEES AND WASPS, 


window in my sitting-room and watched it for sixty hours of 
sunshine, during which no hees came to it. 

I then, at 10 o’clock in the mouth of June, wont to my hives, 
and took a bee which was just starting out, brought- it in my band 
up to my room (a distance of somewhat less than 200 yards), 
and gave it some honey, which it sucked with evident enjoyment. 
After a few minutes it How quietly away, hut did not return ; nor 
did any other boo make its appearance. 

The following morning I repeated the same experiment. At 
7*15 I brought up a bee, which sipped the honey with readiness, 
and after doing so for about five minutes Hew away with no 
appearance of alarm or annoyance. It did not, however, returnj 
nor did any other bee come to my honey. 

On several other occasions I repeated the same experiments 
with a like result. Altogether I tried it more than twenty 
times; and I am satisfied that these bees cannot all have lost 
themselves or met with accidents. Indeed I never found bees to 
return if brought any considerable distance at once. By taking 
them, however, some twenty yards each time they came to the 
honey, I at length trained them to come to my room. On the 
whole, however, I found it more convenient to procure one of 
Marriott’s observatory hives, both on account of its construction 
and also because I could have it in my room, and thus keep 
the bees more immediately under own eye. My room is square, 
with two windows on the south-west side, where the hive was 
placed, and one on the south-east. Besides the ordinary entrance 
from outside, the hive had a small postern door opening into the 
room; this door was provided with an alighting-hoard and closed 
by a plug; as a general rule the bees did not notice it much 
unless the passage was very full of them. 

I then placed some honey on a table close to the hive, and from 
time to time fed' certain bees on it. Those which had been fed 
soon got accustomed to come for the honey• but partly on account 
of my frequent absence from home, and partly from their difficulty 
in finding their way about, and their tendency to lose themselves, 
I never could keep any marked bee under observation for more 
than a few days. 

Out of a number of similar observations I give the following 
in detail, as throwing some light on the power of communicating 
facts possessed by the bees; they will also illustrate the daily 
occupations of a working bee. 
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August 24, I opened the postern door at 6.45 and watched 

some marked bees till the middle of the day. 

Bee no. 1. 

8.50. One came to the honey. She then dew to the window, but 
after buzzing about for some time returned to the hive* 

7.21. Back to honey. 7.23. Back to hive. 

7.28. „ 7.30. Blew to window and then 

fell on the floor. I was afraid she would be trodden on, 
so at 7.45 I showed her the way to the hive. 

8.40. Back to honey. 8.45. Back to hive. I now 

closed the postern door till 10,15. 

10.35. Back to honey. 10.39. To hive. 

10.45. „ and then to hive. 

12.35. „ 12.37. To hive again. 



Bee 

no. 2* 


7. 0. 

She came to the honey. 

7. 5. 

She went back to the hive. 

7.12. 

Back to the honey. 

7.22. 

j? 

7.24. 

>5 

7.30. 

it 

7.42. 

11 

7.46. 

71 

7.52. 

J7 

7.57, 

17 

8. 5. 

11 

8. 9. 

77 

8.15. 

JJ 

8.20. 

77 

8.26. 

17 

8.30. 

79 

8.40. 

71 

8.44. 

11 

8.55. 

P 

9. 0. 

77 


1 then closed the door till 10.15 ; 

at 9.5, however, she came 


round to the honey through an open window, but could not 
find her way back, so I had to put her into the hive. 


10.15. 

Back to the honey. 10,17. 

She went back to the hive. 

10.20. 

9? 

10.23, 

ii 

10.30. 

71 

10.33* 

ii 

10.50. 

17 

10.55. 

5 J 

11. 1. 

19 

11. 6. 

J? 

11.17. 

11 

11,23# 

71 

11.33. 

11 

P 

17 

11.45. 

91 

11.50. 

19 

12. 0. 

11 

12. 3. 

77 

12.10. 

11 

12.15. 

17 

12,24. 

11 

12.30. 

77 


9^ 
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12.37. 

Back to the honey. 

12.43, She went back to the 

12.52. 


12.56, 


B 

eo 3io. 3. 

Also 

on A ugust 24. 


10.16. 

Game to honey, 

10.19. Returned to hive. 

10.30. 

>? 

10.34. 

10.55. 

>3 

10.57. 

11. 2, 

1J 

11. 5. 

11 . 11 , 

» 

11.15. 

11.24. 

PP 

1L27. 

11.35. 

V 

11.37, 

11.45. 

33 

11.47. 

11.57. 

pp 

? 

12.13. 

33 

12.10. 

12.26. 

33 $ 

12.30. 

12.36. 

33 

12.42. 

12.56. 

JJ 

12.59. 

The next day I timed this bee as follows 

7.23, 

Came to honey. 

7.25. Itotunied to hive. 

7.35. 

p> 

7.37. 

7.44. 

pi 

7.45. 

8.10. 

pp 

8.12. 

8.53. 

33 

8.55. 


(The door was 

then closed till 9.30.) 

9.35. 

pp 

9.40. To window, and at 
to hive. 

10. 

pp 

10. 5. '.Returned to hive. 

10.13. 

pp 

10.15. 

10.22. 

pp 

10.20. 

10,35. 

?? 

10.40. 

10.45. 

pp 

10.48. 

10.56. 

31 

? 

11. 7. 

33 

11.12. ” 

11.18. 

PP 

11.20. 

11,35. 

PP 

11.37. 

11.47, 

PP 

11.51. 

12. 2, 

PP 

12. 6. 

12.25. 

PP 

12.29. 

12.51. 

33 

12.54. 
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August 20. Opened fclie postern at 6.30. 

6.46. The same bee as before 

came to the honey. 6.47. Back to hive. 


0.58. She returned to 

the honey. 7. 0. 

33 

7.23. „ 

7.25. 

71 

7.32. 

7.35. 


7.45. „ 

7.48. 

77 

7.55. „ 

7.59. 

77 

S. 4. „ 

S. 7. 

33 

8.19. „ 

8.22. 

33 

S.39. „ 

CO 

k* 

CO 

ij 


During these observations scarcely any unmarked bees came 
to the honey. 

In these cases, the postern being small, and on one side, was not 
very easily found. If the honey had been in an open place, no 
doubt the sight of their companions feasting wonld have attracted 
other bees; but in this case the honey was rather out of sight, 
being behind the hive-entrance, and was moreover only accessible 
by the narrow and winding exit through the little postern door* 

But however exposed the honey might he, I found similar 
results, unless the bees were visible to their fellows. Thus on the 
2nd, 3rd, 4th, and 5bh October two or three marked bees were 
paying regular visits to some boney in my sitting-room; but 
during the whole time very few unmarked bees came to the 
honey. 

I will now give a few more cases which tend to show that bees 
which have found a supply of sweets do not tell their fellows of the 
discovery. 


9.19. 

1 brought a bee to some honey. 

9.24. 

She returned to 

9.55. 

iShe came back to tbe honey. 

10. 0. 

„ 

33 

10. 8. 


10.10. 

33 

33 

10.16, 


10.19. 


„ 

10,28. 

33 33 

10.30. 

33 

33 

10.37. 

71 If 

10.40, 

„ 

>3 

10,50, 

11 11 

10.53. 

„ 

33 

11. 0. 

35 33 

11. 4. 

33 


11,11. 

11 11 

11.15. 

33 


11.22. 

11 11 

11.27. 

H 

33 

11.34. 

71 11 

11.37. 

33 

33 

11,46. 

11 

11.50. 

>3 

33 

11.55. 

3 ) 11 

12. 0. 

11 

>3 

12. 6. 

35 3 ‘ 

12. 7. 

33 

3 3 
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12.40, She came hack to the honey. 12.46. She returned to the hive. 


12.54. 

55 

5J 

12.57. 

55 

5 > 

1 . 2 . 

” 

>5 

1. 4. 

Flow about. 

55 

55 

1.15. 

„ 

33 

1.18. 

»5 

,, 

1.23. 

55 

33 

1.27. 

55 

t* 

1.34. 

„ 

>5 

1.41. 

55 

n 

1.54. 

5) 

55 

2. 0. 

55 

n 


After which she did not return. During this time no other bee 
came to the honey. 

Again on another occasion I watched several bees, which on 
my list of marked bees stood as Nos. 3,4, 7, 8,19 and 11. 


9.45. Beo No. 10 came. 

9.50. 

Went back to hive, 

10. 0. 

S3 

10 

» 

10. 3. 

33 

10.18. 


10 

>5 

10.21. 

33 

10.26. 

»> 

11 

3 J 

10.30. 

3J 

10.30. 

5) 

4 

#3 

10.35. 

33 

10.36, 

)} 

7 

35 

10.45. 

33 

10.46. 

55 

4 

35 

10.52. 

37 

10.49. 

}J 

7 

33 

10.52. 

33 

11. 0. 

»» 

7 

33 

11. 9. 

33 

11. 5. 

33 

4 

53 

11. 9. 

33 

11.11. 

33 

7 

33 

11.16. 

33 

11.21. „ 7 „ 

11.22. A strange bee came. 

11.29. 

33 

11.26. Bee No. 

4 came. 

11.31. 

it 

11.30. 

33 

7 

»3 

11.39. 

,, 

if 

55 

10 

)» 

11.36. 

it 

11.40. 

55 

4 

it 

11.45. 

7? 

11.45. 

33 

7 

„ 

11.50. 

33 

11.47. 

„ 

10 

33 

11.59. 

37 

SJ 

Another strange bee came 



32. 1. 

Bee No. 4 

33 

12. 0. 

53 

12. 2. 

35 

7 

33 

12, 8. 


12. 3. 

S» 

3 

35 

12. 7. 

53 

12. 4. 

, 3) 

10 

33 

12. 7. 

35 

12.14. 

55 

7 

53 

12.18. 


12.17. 

33 

4 

33 

12.21. 

it 

12.24. 

33 

7 

55 

12,31. 

33 

12.30, 

53 

10 

33 

12.33. 

33 

12.36. 

35 

7 

33 

12.40. 

it 

12.37. 

33 

4 

» 

12.44. 


12.37, 

55 

10 

33 

12.40. 

V 

12.45, 

33 

10 

it 

12.49. 

33 

12.50. 

„ 

7 

33 

12.54. 

}} 

12.50. 

35 

4 

33 

12.54. 

it 

12,53. 


10 

„ 

12.56. 
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12.57. 

Bee Ho. 

7 

came. 

1. 0. Went back to hive. 

12.57. 

,, 

4 


1* 2. 

1. 0. 

,, 

10 

n 

? 

1. 2. 

i* 

7 


1. G. 

1. 0. 


4 


1.12. 

1.10. 

5» 

S 

a 

1.16. 

uo. 

5» 

7 

jj 

1.16. 

1.10. 

J> 

4 

j* 

1.19. 

1.17. 

JJ 

5 

„ 

1.21. 

1.20. 

33 

7 

u 

1.24. 

1.20. 

JJ 

8 

,, 

1.25. 

1.21. 

it 

4 

jj 

1.24. 

1.23. 

>5 

5 

jj 

1.27. 

1.29. 

J» 

4 

j* 


1.29. 

JJ 

7 




After this I ceased recording in detail; but the above shows that 
while the marked bees came regularly, only in two cases did any 
unmarked bees come to the honey. 

In the above cases the honey was poured into saucers, but not 
weighed. In the following I used a wide-mouthed jar containing 
rather more than 1 lb. of honey. 


1.44. Bee Ho. 5 came. 

1.45. Went away. 

1.54. 

5 „ 

1.58. 

2. 2. „ 

6 „ 

2. 5. 

2. 9. 

5 „ 

2.13. 

2. 9. „ 

1 „ 

2.15. 

2.18. „ 

3 » 

2.20. 

2.19, „ 

1 >i 

2.21. 

2.28. „ 

1 „ 

2.31. 

2.37. 

1 „ 

2.41. „ 

2.32. 

5 „ 

2.40. 

3.49. „ 

3 „ 

2.51. 

2.52. „ 

1 „ 

2.55. 

3.10. A stranger care e 

which I numbered as Ho. 14, 

3.11. Bee Ho. 1 came. 

3.13. Went away. 

3.19, 

5 , 

3.22. 

3.20. 

1 „ 

3.23. 

3.19. 

14 „ 

3.23. 

3.30. 

5 „ 

3.32. 

3.31. 

14 „ 

3.33. 

3.37. 

1 „ 

3.40, 

3.38, > „ 

5 „ 

3.42. 

3,38. 

14 „ 

3.41. 

3,47, 

5 „ 

3.49. 

3,46, „ 

14 „ 

” \ She was disturbed. 

3.54. „ 

14 „ 

3.56. „ i 
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4. 

Bee No. 1 crime. 

4. 3. 

Went away 

4. 

„ r» » 

4. 3. 

5? 

4. r>. 

„ 14 „ 

4.11. 


4.10. 

„ 5 „ 

4.12. 


4.15. 

„ n „ 

4.20. 

JJ 

4/22. 

„ i „ 

4.25. 

11 

4.24. 

„ 14 „ 

4.20. 

,, 

4.20. 

)> 5 i> 

4.20 

,, 


During tlic wliolo of this time only one strange bee came, as 
recorded above. 

. In the following ease I put out, besides X. lb. of honey, also 
4 oz. of honey spread over two plates. 


12.15. One of my marked bees came. 

12.21. Sho went. 

12.20. 

She returned, 

12.31, „ 

12.30. 

n 

12.44. 

12.51. 


12.57. 

X. 4, 

»» 

1.12. 

1.15. 

jj 

1.1,0. 

1.25. 


1.32. 

1.38. 

>) 

1.44. 

1.40. 


1.55. 

2. 

,, 

2. 7. 

2.14. 

„ 

2.10. 

2.25, 


2.33. 

2.38. 

,, 

2.44. 

2.50. 

jj 

2.58. 

3. 5. 


3.13. 

3.20. 

jj 

3.32. „ She was die- 

3.30, 

jj 

3.45. „ [fcurbod. 

3.52. 

a 

4. 

4. 7. 

jj 

4. 0, 

4.15. 

jj 

4.20. 

4.27. 

jj 

4 32. 

4.43. 

jj 

4.45. 

4,50. 

jj 

4,50. 

5. 7. 

jj 

5,13. „ 

5.25, 

’» 

5.31, „ 

5.42. 

j> 

5.48. 

5.56. 

» j 

6. 1, 

6.14. 




During this time no other bee came to the honey. 

Not satisfied with this, I procured a fine honeycomb weighing 
12| lbs, and brought to it one of my marked bees 
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at 2.40* 


2.47. She went back to tbe hive. 

6. 4. 

She returned. 

3.13. 

3.27. 

5) 

3.37. 

3.40. 

)> 

3.50. 

* 4. 6. 

33 

4.18. 

4.26. 

3) 

4.44. 

4.54. 

33 

5.10. 

5.18. 

33 

5.26. 

5.36. 

33 

5.46. 

5.54. 

33 

6. 7. „ „ 

6.10. 

33 

6.27. 

0.34. 

33 

6.46. 

6.51. 

33 

7. 4. 

7.14. 

33 



J)uring the wliole of which time only one strange bee came. In 
tbis case it will be observed that sbe remained longer at the 
boncy than in the previous instances. The intervals during 
which she was away were as follows:— 


1st 

visit 9 minutes. 

2nd 

„ 10 

99 

3rd 

„ 8 

;? 

4th 

» io 

}> 

5th 

„ 8 

3 ) 

6th 

„ io 

99 

7th 

,, 8 

99 

8th 

„ 9 

9) 

9th 

» 7 

99 

10th 

» 5 

99 

11th 

„ 10 

99 


It seems obvious, then, that the bees which had found the honey 
did not communicate their discovery to the others. 

Though the bees came readily out through the little postern door 
of my observatory hive, they had much difficulty in finding their 
way hack until they had done so several times. Eor instance, the 
following may be taken as a typical case:— 

August 8th. 

At 6.50 a bee came out through the little postern door. After she 
had fed, she evidently did not know her way home; so I 
put her back. 

At 7.10 she came out again. I again fed her and put her back. ' 
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At 10.15 slie came out a third time; and again! had to put her back. 
At 10,55 she came out again, and still did not remember the door. 
Though I was satisfied that she really wished to return, 
and was not voluntarily remaining outside, still, to make 
the matter clear, I turned her out of a side window into 
the garden, when she at once returned to the hive. 

At 11.15 she came out again; and again 1 had to show her the 'way 
back. 

At 11.20 she came out again; and again I had to show her the way 
back (this makes five times); when, however, 
at 11.30 she came out again after feeding, she returned straight 
to the hive. 

At 11.40 she came out, fed, and returned straight to the hive. 

At 11.50 she came out, fed, and returned straight to the hive; she 
then stayed in for some time. 

At 12.30 she came out again, but seemed to have forgotten the 
way back ; after some time, however, she found the door 
and went in. 

Again ;—August 24 at 7.20 a bee came through the postern; 
I fed her; and though she was not frightened or disturbed, when 
she had finished her meal she fiew to the window and had evidently 
lost her way; so at 8 o’clock I in pity put her hack myself. 

August 29. A bee came out to the honey at 10.10 ; at 10.12 she 
flew to the window and remained buzzing about till 11.12, when, 
being satisfied that she could not find her way, 1 put her in. 

JSTay, even those who seemed to know the postern, if taken near 
the other window, flew to it, and seemed to have lost themselves. 

This cost me a great many bees. Those which got into my 
room by accident continually died on the floor near the window. 

This is also well shown by the following experiments:—At 10.15 
1 put a bee into a bell-glass 18 inches long and with a mouth (»;J 
inches wide, turning the closed end to the window; she buzzed 
about till 11.15, when, as there seemed no chance of her getting, 
out, I put her back into the hive. Two flics, on the contrary, which 
1 put in with her, got out at once. At 11.301 put another bee and 
a fly into the same glass ; the latter flew out at once. 'For half 
an hour the bee tried to get out at the closed end; I then turned 
the glass with its open end to the light, when she flew out at 
once. To make Bure, I repeated the experiment once more, with 
the same result. 
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Some bees, however, have seemed to me more intelligent in 
this respect than others. A bee which I had fed several times 
and which had flown about in the room, found its way out of the 
glass in a quarter of an hour, and when put in a second time 
came out at once. Another bee, when I closed the postern door, 
used to come round to the honey through an open window. 

Bees seem to me much less clever in finding things than I had 
expected. One day (April 14,1872) when a number of them 
were very busy on some berberries, 1 put a saucer with some 
honey between two bunches of flowers; these were repeatedly 
visited, and were so close that there was hardly room for the 
saucer between them, yet from 9.30 to 3.30 not a single bee took 
any notice of the honey. At 3.301 put some honey on one of the 
bunches of flowers, and it was eagerly sucked by the bees ; two 
kept continually returning till past five in the evening. 

One day when I came home in the afternoon I found that at 
least a hundred bees had got into my room through the postern and 
were on the window, yet not one was attracted by an open jar of 
honey which stood in a shady comer about 3 feet 6 inches from 
the window. 

One day (29th April, 1872) I placed a saucer of honey close to 
some Forget-me-nots, on which bees were numerous and busy; 
yet from 10 a.m. till 6 only one bee went to the honey. 

I put some honey in a hollow in the garden wall opposite the 
hives at 10.30 (this wall is about five feet high and four feet from 
the hives); yet the bees did not find it during the whole day. 

On the 30fch March, 1873, a fine sunshiny day, when the bees 
were very active, I placed a glass containing honey at 9 in the 
morning on the wall in front of the hives; but not a single bee 
went to the honey the whole day. On April 20 I tried the same 
experiment, with the same result. 

September 19. At 9.30 I placed some honey in a glass about 
four feet from and just in front of the hive; but during the whole 
clay not a bee observed it. 

As it then occurred to me that it might be suggested that 
there was something about this honey which rendered it unat¬ 
tractive to the bees, on a following day I placed it again on the 
top of the wall for three hours, during which not a single bee 
came, and then moved it close to the alighting-board of the hive. 
It remained unnoticed for a quarter of an hour, when two bees 
observed it; and others soon followed in considerable numbers. 
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Some days, indeed, the "bees did not seem to care about honey* 
Tims, September 19,1 placed eleven bees one by one on some 
honey not far from the hive; they all fed well, and returned 
quietly to the hive, but not one came back to the honey. 

Indeed, under such circumstances, though the bees almost 
invariably fed with every appearance of enjoyment, comparatively 
few returned to the honey, even when it was not above 20 or 
30 yards from the hive. 

' As regards time, the examples given above may be taken as fair 
illustrations; and on the whole it seems that, if honey is easily 
procurable and near the hive, a bee will on an average make about 
five excursions in the hour. 

Sometimes, however, a bee will stay for hours inside the nest, 
even when the day is suitable and other hoes are out; for instance, 
on the 24th August a marked bee remained in the hive all the 
morning. 

Burmeister, in the passage already quoted (ante p. lift), says 
that bees have a sign which serves to prevent any strange bee 
from intruding into the hive without being immediately detected 
and killed, This seems to rest on a statement of G-eiien, who 
believed that in each hive the bees had some common sign or 
pass-word. As evidence of this, he mentions * that one of his 
hives had been for some days robbed by the bees from another ; 
a et je desesperais de conserver cet essaim, lorsqu’un jour, aur 
le soir, je le vis fort inquiefc, fort agile, comme s’il exit perdu m 
reine. Les abeilles couraient en tout sens sur le devant et le 
tablier de la ruche, so fiairant, se tafcant mutuellement, comme si 
elles eussent voulu se dire quelque chose. C eta.it pour changer 
leur signo de reconnaissance, qiv elles ehangerent en diet pendant 
la unit. Toutes les pillardcs qui. rev in,rent le lemiemain, fureiit 
arretees et tuees. Plusieurs echappcrent aux gardes vigilantes 
qui defendaient Pentree, avertirent sans doute les a litres du 
danger qu’elles a valent couru, et quo Pan no pouvait plus piller 
impunoment. Aucuno de cellos qui vouluront recommence,r 
leur depredation, ne penetra duns la ruche dont elles a valent la.it 
leur proyc, et qui prospera merveilleusement.’ 5 

Dujardin, however, has suggested another explanation of this 
case. He thinks that the behaviour of the bees indicated not a 
change of sign or password, but an alteration in the state of the 


* Le Censervateur dee Abeilles, p. I fit 
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queen in relation to the colony, which thus resumed its'ordinary 
condition, and found itself in a position to repel the invaders. 
However this may he, the observation of Gelien, though curious 
and interesting, scarcely seems to bear out the conclusion he has 
drawn from it.. 

So far as my own observations go, though bees habitually know 
and return to their own hive, still, if placed on the alighting- 
board of another, they enter it without molestation. Thus:— 

On May 4 I put a strange bee into a hive at 2 o’clock. 
She remained in till 2.20, when she came out, but entered again 
directly. 1 was away most of the afternoon, hut returned at 
5.80; at six she earne out of the hive, but soon returned; and 
after that I saw no more of her. 

May 12. A beautiful day, and the bees very active. 1 placed 
twelve marked bees on the alighting-board of a neighbouring 
hive. They all went in; but before evening ten had returned 
home. 

May 18. Again put twelve marked bees on the alighting-hoard 
of another nest; eleven went in. The following day I found that 
seven had returned home; the other five I could not see. 

May 17. Took a bee and, after feeding her and marking her 
white, put her to a hive next hut one to her own at 4.18, She 
went in. 

4.22. Came out and went in again. 

4.29. Came out. I fed her and sent her back. 

4.85. Came out. Took a little flight and came back. 4.45 
went in, but returned. 4.52, Went in, 

4.58. Came out. 4.56. „ 

4,57. „ 4.58. . „ 

5. 1, „ , took another little flight, and returned. 1 

fed her again. 5.25. ‘Went in again. 

5.28. Caine out again. 5.29. „ 


5.81. 

5,80. 


5 ? 


5.88. 

5.40. 


7) 


5,40, Shut her and the others' in with a piece of note-paper. 

6.30, One of the bees had eaten its way through. I opened 
the door; and several, including the white one, came out 
directly. Till 6.50 she kept on going in and out every 
minute or two. Hardly any bees were flying, only a 
few standing at the doors of most of the hives. At 7,20 
she was still at the hive-door. 
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May 20, Between 0 and 71 marked a bee and transferred her to 
another hire. 

May 21. Watched from 7.80 to 8.0 in the morning without 
seeing her. At half past six went down again, directly saw 
and fed her. She was then in tier new hive ; but; a few minutes 
after I observed her on the light lag-stage of her old hive ; so 1 again 
fed her, and when she left my hand'she returned to the new hive. 

May 22. 8 o’clock. Site was back in her old hive. 

May 28. About 12.80 she was again in the new hive. 

As far as my experience goes, bees which have stung and lost 
their sting always die; not, however, immediately. On August 
25 a bee which had come several times to my honey was startled, 
flew to one of the windows, and had evidently lost her way. 
While I was putting her back, she stung me, and lost her sting in 
doing so. 1 put her in through the postern, and for twenty minutes 
she remained on the landing-stage ; she then went into the hive, 
and after an hour returned to the honey. After this, however, I 
did not see her any more. 

As regards the affection of bees for one another, it is no doubt 
true that when they have got any honey on them, they are always 
licked clean by the others; but I am satisfied that this is for 
the sake of the honey rather than of the bee. On the 27th of 
September, for instance, I tried with two bees: one had been 
drowned, the other was smeared with honey. The latter was 
soon licked dean; of the former they took no notice whatever. 
I have, moreover, repeatedly placed dead bees by honey on which 
live ones were feeding, but the latter never took the slightest 
notice of the corpses. 

Bead bees are indeed usually carried out of the hive ; but if 
one is placed on the alighting-stage, the others seem to take no 
notice of if, though it is soon pushed off by the movements 
of the others. I have even seen the bees sucking the juices of 
a dead pupa. 

Light .—Though bees do not come out at night, they seem to 
be much affected by light. One evening I lit a small covered 
lamp to go down to the cellar. A bee which was out came to it, 
and, dying round and round like a moth, followed me the whole 
of the way there. 

Colour .—I have also made a number of experiments with refer¬ 
ence to colours, on which, however, I will not now dwell. I will 
only say that it seems dear that bees can distinguish colours. For 
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instance, on the 2nd of October I placed some honey on slips of 
glass resting on black, white, yellow, orange, green, blue, and red 
paper. A bee which was placed on the orange returned twenty 
times to that slip of glass, only once or twice -visiting the 
others, though 1 moved the position and also the honey. The 
next morning again two or three bees paid twenty-one visits to 
the orange and yellow, and only four to all the other slips of 
glass. I then moved the glass, after which, out of thirty-two 
visits, twenty-two were to the orange and yellow. These and 
other experiments seemed to me to show a real disposition, which 
was also well marked in the case of wasps, towards the orange 
and yellow. That they can see blue, however, is indicated by the 
following experiment;—Oct. 6. I had ranged my colours in a line, 
with the blue at one end. It was a cold morning, and only one 
bee came. She had been several times the preceding day, gene¬ 
rally to the honey which was on the blue paper. This day also 
she came to the blue ; I moved the blue gradually along the line 
one stage every half hour, during which time she paid fifteen 
visits to the honey, in every case going to that which was on the 
blue paper. 

Sound. —Aug. 29. The result of my experiments on the hearing 
of bees has surprised me very much. It is generally considered 
that to a certain extent the emotions of bees are expressed by 
the sounds they make which seems to imply that they possess 
the power of hearing. I clo not by any means intend to deny 
that this is the case. Nevertheless I never found them take any 
notice of any noise which I made, even when it was close to them. 
I tried one of my bees with a violin. I made all the noise I could, 
but to my surprise she took no notice. I could not even see 
a twitch of the antennae. The next day I tried the same with an¬ 
other bee, but could not see the slightest sign that she was con- 
cious of the noise. On Aug. 311 repeated the same experiment 
with another bee, with the same result* On the 12th and 13th of 
September I tried several bees with a dog-whistle and a shrill 
pipe ; but they took no notice whatever, nor did a set of tuning- 
forks which I tried on a subsequent day have any more effect. 
These tuning-forks extended over three octaves, beginning with a 
below the ledger-line. I also tried with my voice, shouting &c. 
close to the head of a bee; but in spite of my utmost efforts, the 


* See for instance Landois, Zeits. f. wise. Zool. 1807, p. 184. 
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bees took no notice. 1 repeated tlxese experiments at night when 
the bees were quiet; but no noise that I could make seemed to 
disturb them in the least. 

Temper .—I found the temper of the bees very variable. Ckmor¬ 
ally they allowed me to handle them without any sign of irritation ; 
while at other times, without any reason which I could discover, 
they stung me sometimes several times in a day ; they seemed the 
more prone to do so the hotter the weather. 


Sept, 18. I had in my room a nest of Humble Bees, which 1 
fed with honey. The honey was also visited by wasps. One 
evening I marked one of these wasps (No. 1) which visited, this 
honey ; she was a large female of V. germanka ; her last visit to 
the honey that day was at 6.30. 

The next morning she came for the first time 
at 7.25, and fed till 7.28, when she began flying about the room 
and even into the next; so I thought it well to put her 
out of the window, when she flew straight away to her 
nest. My room, as already mentioned, had windows on 
two sides; and the nest was in the direction of a closed 
window, so that the wasp had to go out of her way in 
going out through the open one. 

At 7.45 she came back. 1 had moved the glass containing the 
honey about 2 yards; and though it stood conspicuously, 
the wasp seemed to have much difficulty in finding it. 
Again she flew to the window in the direction of her 
nest, and I had to put her out, which T did at 8.2, 

At 8.15 she returned to the honey almost straight. 8,21, she 
flew again to the closed window, and apparently could 
not find her way; so at 8.35 I put her out again. 
It seems obvious from this that wasps have a sense of 
direction, and do not find their way merely by sight. 

At 8,50 back to honey, and 8.54 again to wrong window; but 
finding it closed, she took two or three turns round 
the room, and then flew out through the open window. 
At 9.24 back to the honey; and 9.27 away, first, however, 
paying a visit to the wrong window, but without 
alighting. 
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At 9,30. Back to the honey, and 9,39 away, but, as before, going first to wrong 
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She did not come any more that day; but, as will be seen, 

* She very often, however, throughout the day, in going away, flew to the 
other window first, and then, without alighting, returned to and went through 
the open one. 
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slie had made forty-five visits to the honey in eleven hours, 
During the whole of this time no strange wasp, except the one 
above mentioned, came to tin’s honey. 

Hie following day, September 20th, this wasp made her ap¬ 
pearance m my room at 6.55, when she flew straight to the honey. 
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This was the last, visit that day. She made therefore thirty- 
eight visits during the time she was watched, which was not quite 
eight hours. She was at work from 6.55 to 6.15 ; and assuming 
that she was occupied in the same manner during the three hours 
when she was not watched, as during the rest of the time, she 
would have made over fifty visits to the honey during the day. 
Wishing, however to have a complete record of a day’s work, 
1 watched her the following day without intermission. 


September 21. I began watching at ten minutes past sis. 


6.16, Site came to the honey. 6.10. 

She went away. 
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2.10. She came to the honey. 2.13. She went away. An interval of 8 minutes. 
2.25. „ ‘ 2.30, ‘ 12 

2.45. „ 2.50. „ „ 15 ^ ,, 

She huzzecl about at the other window for a few minutes, which made the 


interval longer than usual. 

3.13. She came to the honey. 3.18. She went away. An interval of 17 minutes- 
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It will be seen that the intervals of her absence were remark¬ 
ably regular. On one occasion, indeed, she was only away four 
minutes ; but this time I think she bad been disturbed and had 
not provided herself with a regular supply of food. 

The number of visits was fifty-one in eleven hours and a half. 
I tried whether she would be in any way affected by a dead wasp, 
so I put one on the honey; but she took no notice whatever. 

I observed with other wasps, that when the open window was 
not the shortest way to their nests, they had a great tendency to 
fly to that which was in the right direction, and to remain buzzing 
about there. 

During the whole of this day, only four or five strange wasps 
came to the honey. 

As regards the regularity of their visits, and the time occupied, 
other wasps which I observed agreed very closely with this one, 
Dor comparison, it may he worth while to give one or two other 
cases. I will commence with that of a worker, I believe K ml - 
garis, observed on the 19th September. 

10 a.m. I put her to the honey, she fed and then flew about the 
room and at last got into my bee-hive, 

10.54. She came in again at the window. I again put her to the 
honey. She again flew all about the room. 

11.41, She returned and this time came to the honey ; but when 
she had fed again flew round and round the room, and 
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did not seem able to find Her way out. 1 therefore put 


her out. 

12*11. She returned, and the same thing happened again. 
12.28. She came back to the honey. 12.31. Flew straight away. 
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She did not return any more that evening, hut made her 
appearance again at half-past six the next morning. 

Prom twelve o’clock, when she had learnt her way, till five, she 
made twenty-five visits in five hours, or about five an hour, as in 
the previous cases. 

It struck me as curious that on the following day this wasp 
seemed by no means so sure of her way, but over and over again 
went to the closed window. 

I will give one other illustration;— 

September 21. At 11.50 I fed a wasp. 


11.56. She returned to honev. 
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1.57. 


n 

M 33 


11.57. Mew away. 
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2.15. She 

returned to honey. 

2.17. Mow away. 
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After the above facts wc may, 1 think, well say “ How doth the 
little busy wasp” Even Mr. Grmerod seems hardly to have 
clone justice to his favourites. He is very severe on those 
wasps which “ take up their quarters on the wrong sides of our 
window/’ u 1 have nothing ” he continues * “ to say on behalf 
of these wasps; they are a nuisance and a terror to all who have 
little children. They are mere stragglers, who have lost all feel¬ 
ing of good fellowship, have deserted their nest, and are leading 
a freebooter’s life.” Many of them, on the contrary, I am satis¬ 
fied, are perfectly respectable wasps-which have unfortunately lost 
their way. 

My experiments, then, in opposition to the statements of Huber 
and Dujardin, seem to show that wasps and hoes do not convey to 
one another information as to food which they may have discovered. 
No doubt, when one wasp has discovered and h visiting a supply 
of syrup, others are apt to come too; but 1 believe that they merely 
follow one another. If they communicated the fact, conaiderablo 
numbers would at once make their appearancej but I have never 
found this to be the case. The frequent and regular visits which 
my wasps paid to the honey put out for them proves that it was very 
much to their taste; yet few others made their appearance. .'For 
instance, on the 19th September, as recorded above, only one wasp 
came of herself to the honey ; this wasp returned on the 20th, but 
not one other. The 21st was a hot day, and there were many wasps 
* Natural History of Wasps, p, 245. 
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about tlie bouse; my honey was regularly visited by the two 
marked wasps; but during the whole day only five others came to 
it. 

September 22. Again only only one strange wasp came up to 
one o’clock. 

September 27. Only one strange wasp came. 

October 2 and 3. These days were cold; a few marked bees 
and wasps came to my honey, hut no strangers. 

October 4. Two strangers. 

October G. Only one stranger. 

On these days the honey was watched almost without intermis¬ 
sion the whole day, and was more or less regularly visited by the 
marked bees and wasps. 

These and other observations of the same tendency seem to 
show that, even if wasps have the power of informing one another 
when they discover a store of good food, at any rate they do not 
habitually do so. 

On the whole, wasps seem to me more clever in finding 
their way than bees. I tried wasps with the glass mentioned on 
p. 124; hut they had no difficulty in finding their way out. 

Bounds .—My wasps, though courageous, were always cn the 
alert, and easily startled. It was, for instance, much more difficult 
to paint them than the bees ; nevertheless, though I tried them 
■with a set of tuning-forks covering three octaves, -with a shrill 
whistle, a pipe, a violin, and my own voice, making in each case 
the loudest and shrillest sounds in my power, I could see no 
symptoms in any case that they were conscious of the noise. 

I made also a number of experiments with reference to colour, 
which have satisfied me that wasps, like bees, are capable of 
distinguishing colours. I am anxious, however, to repeat and 
extend these observations, and shall then hope to have the oppor¬ 
tunity of laying them before the Society. 

The following fact struck me as rather remarkable. The 
wasp already mentioned at the foot of p. 135 one day smeared 
her wings with syrup, so that she could not fly. When this 
happened to a bee, it was only necessary to carry her to the 
alighting-board, when she was soon cleaned by her comrades. 
But I did not know where this wasp’s nest was, and therefore 
could not pursue a similar course with her. At first, then, 
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I was afraid that she was doomed. 1 thought, however, that 
I would wash her, fully expecting, indeed, to terrify her so 
much that she would not return again. I therefore caught 
her, put her in a bottle half full of water and shook her up well 
till the honey was washed off. I then transferred her to a dry 
bottle and put her in the sun. When she was dry 1 let her 
out, and she at once flew to her nest. To my surprise, in 13 
minutes she returned as if nothing had happened, and conti¬ 
nued her visits to the honey all the afternoon. 

This experiment interested me so much that I repeated it with 
another marked wasp, this time, however, keeping the wasp in the 
water till she was quite motionless and insensible. When taken 
out of the water she soon recovered ; I fed her; she went quietly 
away to her nest as usual, and returned after the usual absence. 
The next morning this wasp was the first to visit the honey. 

I was not able to watch any of the above-mentioned wasps for 
more than a few days; but I kept a specimen of JPolistes gallica 
for no less than 4fesp@© months, 

1 took her, with her nest, in the Pyrenees early in May. The 
nest consisted of about twenty cells, the majority of which con¬ 
tained an egg ; hut as yet no grubs had been hatched out, and, of 
course, my wasp was as yet alone in the world. 

I had no difficulty in inducing her to feed on my hand; but 
at first she was shy and nervous. She kept her sting in constant 
readiness; and once or twice in the train, when the railway officials 
came for tickets, and I was compelled to hurry her back into her 
bottle, she stung me slightly—I think, however, entirely from 
fright. 

Gradually she became quite used to me, and when I took her 
on my hand apparently expected to be fed. She even allowed mo 
to stroke her without any appearance of fear, and for some months 
I never saw her sting. 

' When the cold weather came on she fell into a drowsy state, 
and 1 began to hope she would hibernate and survive the winter. 
I kept her in a dark place, but watched her carefully, and fed her 
if ever she seemed at all restless. 

She came out occasionally, and seemed as well as usual till near 
the end of February, when one day I observed she had nearly 
lost the use of her antennae, though the rest of the body was as 
usual. She would take no food. Next day I tried again to feed 
her ; but the head seemed dead, though she could still move her 
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legs, wings, and abdomen. The following day I offered her food 
for the last time; but both head and thorax wore dead or paralysed; 
she could but wag her tail, a last token, as I could almost fancy, 
of gratitude and affection. As far as 1 could judge, her death 
was quite painless ; and she now occupies a place in the British 
Museum. 


My experiments with ants have not been very succcossful; I 
may, however, just mention the following :— 

On the 29th of December I took some red ants and placed 
them in a glass in my room. On the 4th of March following 
I put four of them back into their nest, but could not see any 
sign of joy on their part, or any evidence that they were recog¬ 
nized by their former companions. As, however, they soon went 
down into their nest and were out of sight, this observation 
was not very satisfactory. I therefore took some of the ants 
which had been left in tbo nest, and placed them in the glass* 
They joined the others, and crossed antennas in the usual way; 
hut 1 saw no special signs of satisfaction or recognition. ’For 
the sake of comparison, I put some other red ants with them, and 
I could observe no difference of behaviour. 


On Oniseijjastcr Walcefieldi , the singular Insect from New Zea¬ 
land, belonging to the Family Ephemeridm ; with Notes on its 
Aquatic Conditions. By Egbert McLachlan, F.L.S. 

[Read March 19, 1874.] 

(Hate Y.) 

At the Meeting of the British Association for the Advancement 
of Science held at Bradford in September of last year, I brought 
before the notice of Section I) a very singular species of Epkv 
meridm that I had just received from my friend 0. Mi Wakefield, 
Esq., of Christchurch, Canterbury Settlement, New Zealand, and 
which I proposed to name Onisdgmter Wahr/leldi } the generic 
term being suggested by the formation of the terminal abdominal 
segments, they being provided on each side with wingdike corne¬ 
ous acute expansions strongly resembling a portion of an Qnimis 
or of some other Crustacean, and the true relationship of which, 
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if examined only as a fragment, would scarcely be suspected. 1 
had then received only female imagos ; and an account of them 
(with a wood-cut) was published almost; simultaneously in the 
Entomologist’s Monthly Magazine for October 187-4, vol. x. 
pp. XOS-XIO. X Lave nothing to add to the generic diagnosis of 
the 5 imago there given, excepting to indicate that instead of the 
7th to the 9th abdominal segments only bearing the lateral cor¬ 
neous dilatations, the 6th to the 9th .are really so furnished, a 
fact of which I was before doubtful, as indicated by a foot-note. 

Recently I have received a further supply of the insect from 
Mr. Wakefield, and this time including males and the female 
subimago, before unknown' to me. The male has, as I suspected, 
its eyes simple (as in the female), and very much longer anterior 
legs (a usual character in the family) ; but the abdomen is not 
much less robust than that of the female, and the middle tail is 
scarcely more abbreviated. The penultimate ventral segment 
carries a pair of 5-jointed forcipate appendages 

I proceed to give an amended generic diagnosis of the female, 
and add thereto that of the male. 

Oniscigaster. 

(J Imago.) Corpus elongatum, valde robustum. Aim quatuor ; 
posticce sat latte, ovales ; omnes venulis transversalibus iibique 
(antic® apicem versus minus dense) rcgulariter reticulata?. 
Pedes antiei reliquis vix longiores; tarsi omnes 5-articubiti, 
subsequaliter biunguiculati, postieorum articulo 4° brevi sed 
vakle distincto. Abdomen valde elongatum et robustum; 
segmentis G°-9° utrinque conspicue corneo-alatis, acute pro¬ 
duces; ultimo parvo, elongato, obtuso-conicali; ovivalvula 
nulla: caudm ires elongat®, sed median a oteferis gracilior ct 
brevior. 

( (S' Imago.) Oculiutin ? integrh Pedes antiei valde longiores. 
Cauda mediana paullo brevior. Abdomen infra segmentum 
nonum appendicibus for ci pat is 5-artieulntis iustmetum. 

In its specific characters the male agrees with the female per¬ 
fectly in coloration. The forcipate abdominal appendages are 

* Five joints are unusual, four being the normal number; but it appears to 
me that the so-called second joint actually exists, and is defined by a suture. 
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slender and white, excepting the more robust basal joint, which is 
brownish. 

The female subimago differs in the body being greyish rather 
than a decided brown; and the wings are uniformly smoky-grey 
(the anterior pair paler at the base), which coloration is caused 
by the subimaginal pellicle. I give here an extended specific 
diagnosis. 


Oniscigaster Wakefieldi. 

( 5 Imago.) 0 supra nigro-fusca; thorace nitido ; ab do mine indistincte 
pallido-vario, infra fiavido, nigro-punctato, seginentis singulatim 
macula magua nigra utrinque signatis : caudffi flavo-albidse. Pedes 
flavi, late nigro-annulati. Alae vifcreae, anticamm dimidio basali et 
posticis omnino laete fuliginosis: venae venulaeque nigrae; Ms ad 
anticamm marginem costalem valde incrassatis, nigro-marginatis et 
suffusis : humeris nigris vel nigro-fuscis. 

Long. corp. (sine caudis) 10'" (=21 mill.); exp. alar. 19" r (=40 
mill). 

(5 Subimago.) Corpus griseum vel fusco-griseum. Alae subopacae, 
griseo-mfumatac (anticae ad basin pallidiores); venis ut in 2 colo- 
ratis. 

(c? Imago.) Corpus paullo minus robustmn ; appendicibus albis, articulo 
prinio robusto, paullo fusco-tincto, 2° parvo, 3° valde elongate, gracili, 
curvato, 4° et 5° brevissimis, aequalibus; peni clongato triangulari, 
fusco, ad apicem exciso. Long. corp. (sine caudis) (= 19 mill.); 
long. caud. extern, circa S'" (= 17 mill.); medianse 2-J' n (= 5 mill.); 
exp. alar. 16| m (= 35 mill.). 

The value of Mr. Wakefield 5 s last consignment was greatly 
increased, inasmuch as accompanying it were two individuals of 
the aquatic conditions of the insects in spirits. These are so 
interesting that a somewhat detailed description is necessary* 
They are of different ages, aud may be termed c larva 5 and 
c nymph 5 respectively, though, as is well known, these stages are 
defined in the Ephemeridse by no abrupt line of demarcation such 
as exists in the life-history of insects with more complete meta¬ 
morphosis. I use the terms as a matter of convenience, because 
the larger individual has strongly developed rudimentary wings, 
and is evidently nearly mature, whereas the smaller only pos¬ 
sesses the thoracic lobes which indicate the position of the 
wings. 

I proceed to consider the larger individual, or “ nymph, 55 first. 

It is 12|"' (=26 mil 1.) in length including the tails, and 9 f " 
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( =3 19 mill.) excluding those organs, which themselves are 3| m 
(=7 mill.) long. Probably it has arrived at its last stage, 
immediately before assuming the aerial condition of subimago, 
the rudimentary wings extending slightly over the suture between 
the third and fourth abdominal segments. The general colour 
(as is usual with many aquatic larvae) is undecided, but may' be 
termed greyish-olive. The head is small,.with simple hemi¬ 
spherical eyes. The antennae in this individual are mutilated, but 
probably they resembled those of the smaller specimen noticed 
below. The frontal portion of the disk, above, forms a slightly 
concave triangular space bordered by raised keels on either side; 
and these are continued as a single keel to the front margin, 
which is rounded; and when viewed from beneath, attached to it 
is seen the transversely subquadrate clypeus , and the large lahrum, 
the front edge of which is very slightly rounded and raised and 
■with obsolete angles, the margins being slightly ciliated. The 
mandibles are very broad; viewed from above there are two 
strong blackish teeth on the outer angle, each divided into two 
or more smaller teeth; and to these succeeds a concave edge; and 
the inner angle and edge possess what seems to be a pectinated 
fringe. Viewed from beneath the external teeth are still more 
prominent, and they are succeeded by a long moveable testaceous 
spine, the inner angle and margin being provided with a kind of 
cup-shaped sucker formed by the dense pectinated fringe (if such 
it really be) noticed above: the dentition &c., of the two man¬ 
dibles is not quite symmetrical, that which frequently occurs in 
insects. The maxillae are large and elongate, with strong teeth 
on the apical portion, and with a false suture, giving them the 
appearance of being divided into two longitudinal portions. The 
maxillary palpi are 3-jointed, stout, all the joints nearly equal in 
length, but each successively rather thinner. The labium is 
deeply divided into four palpiform lobes, the two on one side 
being curved in a direction opposed to those on the other, so that 
the two inner approach each other at base and apex. The labial 
palpi are 3-jointed, very stout, the apical joint obtuse and con¬ 
siderably shorter than the others. The pronotum is very narrowly 
transverse. The mesonotmi and metanotum are consolidated into 
one large convex oval piece, with a median longitudinal suture 
and two semilunate fovem posteriorly; the posterior margin pro¬ 
duced into a lobe. The rudimentary winys are elongate, ellipti¬ 
cal, and with strong indications of veins. The abdomen is some- 
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what depressed, broadest at the third segment, and gradually 
decreasing to the apex; each segment (excepting the tenth, and 
perhaps the first) is produced at the sides into an acute wing-like 
dilatation (similar to that on the terminal segments of the imago) ; 
and, in addition, there is a like-formed tooth, or dilatation, placed 
vertically on the middle of each segment, forming a serrated dorsal 
crest; on the dorsum of each segment, from (I think) the second 
to the sixth, is, on each side, a large rounded external gill or 
branchial lamina, very densely reticulated by a network of 
tracheal ramifications, most densely on the margins, because on 
the disk they form somewhat large cellules; each gill overlaps 
that on the succeeding segment, and is possibly double, for there 
appears to be an indication of a lower gill one half shorter than 
the upper ; hut I have been unable to separate them: these gills 
are only well-defined when the animal is floating free in the spirit; 
for they are so delicate that they disappear if it become at 
all dry: the tenth or terminal segment is somewhat conical: 
viewed from below the rudiments of the appendages are plainly 
discernible in the male nymph, proceeding from the margin of 
the penultimate segment and indistinctly 3-jointed, the middle 
joint being the longest; between them are two tubercles indi¬ 
cating the rudiments of the penis. The three tails are of nearly 
equal lengths, rather short, and each, gradually attenuated to the 
end ; the two outer are curved inwardly at the apex ; each has a 
long dark space in the middle ; the joints are short and indistinct, 
excepting under a high power, when the sutures are plainly 
visible, and seen to be furnished with minute blackish teeth; 
internally each of the outer tails has long ciliations ; and the 
median is ciliated oil both sides, all the cilia interlacing and 
giving to the tails when in the spirit the appearance of a single 
broad lamina. The legs are short and rather stout, without 
teeth; the trochanters small; the femora are the longest and 
stoutest joints, the tibiae being shorter and less stout, and with a 
false suture near the base causing an appearance of a small 
intermediate joint; the monomerous tarsi are longer than the 
tibiae, and articulated to them in a very oblique manner; the end 
claw is short and curved, acute at the apex. 

The smaller individual or u larva ” is 10"' (=21 mill.) long, 
including the tails, and 7J'" (= 16 mill.) without the tails; its 
greatest breadth is 2-J'" (=5 milk). The mitennm are short, 
composed of twelve more or less moniliform joints, whereof the 
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two at the base are mucli stouter than the others ; they gradually 
dimmish, in stoutness from base to apex, the apical joint being 
subacute, (As these organs are wanting in the more mature 
individual, it is impossible to say if tbe number of joints varies 
according to age,) The thoracic lobes (whence the wings eventu¬ 
ally proceed) only partially cover the sides of the second abdo¬ 
minal segment. In other respects this individual does not difier 
structurally from that above described, only that (supposing it 
to be also a male) there are no indications of the rudimentary 
appendages &c. 

This remarkable insect would appear to be common at Christ¬ 
church; for Mr. Wakefield says the cast subimaginal skins are no 
rarities there, sticking on walls, windows, Ac.; and he modestly 
accords the credit of its original discovery to his fellow townsman 
Mr. Percday, who some years since sent an individual intended 
for me to this country, but which, by an accident, never came 
under my notice. 

The Eev. A. E. Eaton (the author of the elaborate £ Monograph 
on the Ephemeridae ’ in the Transactions of the Entomological 
Society of London, 1871, Part i.) remarks that the structure of 
tbe aquatic conditions shows that the creatures are of active 
habits, swimming freely among water-plants, Ac. and not semi- 
fossorial, as is the case with some members of the family. 
He thinks the genus related to Siphlurus (which has an 
indication of lateral expansions of the abdominal segments), 
and through it distantly to Cloeon , but in the earlier states 
rather than in the imago; for Cloeon has double eyes iu the 
male. With regard to my idea of there being a second smaller 
branchial plate under the large upper one, ho rather inclines to 
the belief that it is only an illusory appearance caused by in na¬ 
tion with the spirits; but to my eyes the appearance became more 
marked in a plate I bad detached, and which became dry from 
evaporation. I tender my warmest thanks to Mr. Eaton for 
information as to probable habits and affinities, which his critical 
knowledge of the group renders additionally valuable. 

The great lateral expansion of the margins of the abdominal 
segments is without a parallel in any known perfect insect of the 
group. In tbe aquatic conditions there are occasional indications 
of it, especially in the extraordinary Bcetisca olem of Say, a 
North-American species, the nymph of which has been described 
by tbe late B. D, Walsh (from specimens found in Illinois). 
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But in this species there is an enormous development of the 
thoracic surface, this portion of the body forming a kind of 
carapace, covering all but the terminal segments of the abdomen, 
and concealing the rudiments of wings. And it must be noted 
that the formation of the abdominal segments in the aquatic con¬ 
ditions of Bastisca disappear in the perfect and subimaginal con¬ 
ditions, which are only remarkable for the very obese thorax. 

The formation is again seen in the terminal segments of the 
extraordinary animals described by Latreille as a genus of 
branchiopod Crustacea under the name of Prosopistoma 3 but which, 
I think, are now sufficiently proved by the French entomologists 
1ST. and E. Joly (father and son) to be the aquatic conditions of 
some unknown species of Epkemeridse, although when they first 
expressed the idea of such a connexion I confess to having been 
sceptical. The typical examples of Prosopistoma may be re¬ 
garded as belonging to an insect inhabiting Madagascar, and are 
now in the Hopeian collection at Oxford, in charge of Professor 
Westwood. But the form also occurs in France, and was figured 
and described by Geoffroy in the £ Histoire abregee des Insectes 
de Paris 5 under the name of £ Binocle a queue en plumet.’ It 
was re-found many years afterwards by jDumeril in the Bois de 
Boulogne, but again disappeared until the Messieurs Toly found 
it in the Garonne, at Toulouse. It, like Bcctisca , has also an 
enormous carapace, but of a more rounded form. Latreille de¬ 
scribed it as Prosopistoma punctifrons, placing it, as before stated, 
among the branchiopod Crustacea ; and though succeeding authors 
copied his description, its position among the Crustacea was 
never thoroughly admitted. I think we must accord to the Jolys 
the merit of having discovered its true position : but it is hard to 
imagine what the perfect insect can be like; for no European 
species yet known shows any approach towards the characters so 
prominent in these aquatic creaturesThat these are not 
Orustaceous is sufficiently proved by the fact that the Messieurs 
Joly have at length discovered five pairs of gills on the first five 

* One is tempted to ask the questions:-—Can there be minute apterous 
Ephemeral® ? and can the imago of Prosopistoma be in that condition ? Such 
a thing is by no means impossible; for apterous exceptions exist in almost all 
groups of winged insects. If so, it would account for the absence of wing- 
rudiments in all the individuals dissected by the Jolys. The solution of the 
mystery surrounding Prosopistoma is waited for impatiently by all entomolo- 
logiste who take an interest in the more philosophical branch of the science. 
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abdominal segments, hidden under the thoracic carapace, as de¬ 
tailed in their account given in the 4 Annales des Sciences Natu- 
relles ’ for 1872, article 7, sufficient to bear them out in their 
“ preuves peremptoires ,s that the creatures are insects, and quite 
analogous to the branchial plates of Ephemeridoe. Having inci¬ 
dentally mentioned Prosopistoma , I thought it right to enter into 
the question of its relations according to the researches of the 
Erench entomologists, especially as, at one time, 1 had expressed 
myself uncertain as to the correctness of their deductions. 

EXPLANATION OF PLATE Y. 

Fig. 1. Male imago; 1 a, underside of apex of abdomen; 1 b, appendages and 
penis, from beneath. 

2. Female imago. 

3. Female subimago. 

4. Portion of “ larva4 a, antenna of the same, 

5. “ Nymph ” nearly mature; 5 leg; 5 b, branchial plate; 5 c, labrum ; 

5 d, maxilla, with palpus and mandible, seen from above; 5 e t the same, 
seen from beneath; 5/, labium and palpi; 5 y, apex of abdomen, from 
beneath. 


A new Australian Sphseromid, Gyclura venosa ; and notes on Dy~ 
nmnene rubra and vlridis. By the Bev. T. B. B. Stubbing, 
M.A., of Tor-Crest Hall, Torquay. (Communicated by W. W. 
Saunders, Esq., E.B.S., Y.P.L.S.) 

[Head May 7, 1874.] 

(Plates YL & YII.) 

The Sphoeromid figured in the accompanying Plate appears to 
belong to anew genus of that family. It was “found under 
stones in Sidney harbour, in society, at the lowest ebb tides,” by 
Mr. Stevenson, when collecting in Australia some years ago for 
W. Wilson Saunders, Esq*, E.B.S., from whom I received the 
■specimen. 

The generic character consists in the attachment of the inner 
plate of the uropoda to a tooth which projects both forwards and 
upwards from the extremity of the tail, and in the extension of 
both plates of the uropoda beyond this projecting tooth, the outer 
plate folding partially beneath the inner, but extending beyond it. 

It agrees with the Australian, species Ctymothcea armakt in the 
prolongation of the seventh segment of the body over the tail. 
This process in the species now under description is not unlike 
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that of the sixth segment of Campeeopea hirsuta ; but it does not 
extend over more than half the tail, and is rather thinner in the 
middle than at the end, which has a slightly nasal or trilobed ap¬ 
pearance. On either side midway between this central trunk 
and the flanks, this seventh segment is armed with a small tooth 
on the hind border, both border and trunk being more or less 
scabrous. The pleon, or tail, is -convex, -with two curves—the first 
showing three lines of segmentation, the second, and larger, con¬ 
stituting the terminal tail-segment. This is granulated, and bears 
two small serrated elevations commencing at the base and scarcely 
extending beyond the process of the seventh body-segment above 
described, immediately under which they lie. Between these 
there is a shallow depression in the convexity o£ the tail, conti¬ 
nuing, indeed, beyond them, but becoming shallower and almost 
imperceptible. At the base of the terminal tail-segment a deep 
socket receives the apparently immovable articulation of the 
inner tail-appendages. These lie close along the nearly straight 
and somewhat flattened margins of the terminal segment, free 
from, but fitted to, a very fine semicylindrical elevation upon the 
margin. The end of the tail presents a rather broad, but very 
shallow, excavation flanked by a small tooth on either side, while 
from its centre projects the tooth mentioned above in the generic* 
description, to which the inner tail-appendages have every ap¬ 
pearance of being firmly soldered. The tail-appendages them¬ 
selves are curiously marked round their edges, the markings being 
below the surface. The closely set lines of this border-venation 
give off two or three branchlets apiece, which run quite to the 
margin, The outer plate is rather deeply concave above; and 
when the outer plates are folded rs far as they will go Deneath 
the inner, an appearance is presented of semicircle within semi¬ 
circle, both the inner and the outer curve having a diameter greater 
than the width of the body, which tapers slightly towards the 
head. Having regard to this appearance, which makes the 
animal very unlike the other members of the Spha>romid family, 
the genus may bo called Gydura, with venom for its specific desig¬ 
nation, in allusion to the markings of the uropoda. 

It remains only to mention that the length is about half an 
inch, and that the body-segments are armed on each side with a 
small projecting ridge which runs out into an angle or tooth 
towards the tail. 

'While introducing what appears to be a species of a new 
LINN. JOIIUN. —ZOOLOGY, VOL. XII. 11 
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genus, I shall endeavour to keep down the number of divisions in 
this family by pointing out that what have been hitherto received 
as two species oiDynmmne (or Gymodoeea , Mil no-Ed wards), namely 
rubra and viridis, are in reality identical. If the colour of these 
creatures is to bo takeu as a specific distinction, instead of two 
species, we shall have to make a considerable group, Specimens 
are exceedingly abundant at Torquay, and the coloration is very 
variable. All are speckled, though to the unassisted eye many 
appear to be plain green or red. The greens and rods vary from 
very light to dark. Many of the green specimens have all the seg¬ 
ments fringed with thin red lines. Some examples have a rich 
brown or deep purple aspect, which under the microscope is found 
to be produced®by a close intermingling of small red and green 
patches with crowded black specks over the whole surface. 'V'cry 
frequently both on the red and green specimens there are two 
conspicuous patches of light green—one on the body near the head, 
the other on the tail. These look almost white against darker 
shades of tho same colour. Occasionally a thin line of lighter 
colouring runs down the centre of the body, looking like a small 
fragment of bleached coralline, such as the net often takes up in 
sweeping for these creatures. Another variety lias splashes of 
dark brown or reel on each side of the first body-segment and of 
the tail, with smaller splashes on their segments. 

What has been said of the colouring of D. rubra and I), viridis 
will apply equally well to that of D. Montarjai. There are similar 
variations also in Idotea tricuspidata , of which Sir J. G. Dalyell, 
quoted by Spence Bate and Westwood, says, <e their colour m 
dingy or brownish yellow, with three or four white specks down 
the centre of the back ; or it is altogether of variegated hues, and 
some are mottled.” Messrs. Bate and Westwood themselves say, 
“ this species varies greatly in its colour and markings; generally 
it is of a dirty greenish grey, but often lias a pale longitudinal 
line down the middle of tho back or on each side of the body 
whilst other specimens are marked, often irregularly, with large 
pale yellow or orange-coloured patches on the body and tail. 
According to our own experience, tho colour of the animal is de¬ 
pendent upon that of the weed on which it lives. Those that live 
on the black fucus are generally very dark purple, while those 
that we find on tho green Alrjm are brightly verdant.” The Tor¬ 
quay specimens of X tricuspidata, which are to be had in great, 
numbers, fully bear out these details of colour-van at ion; and 



SPIMBOMIB, AND ON DTNAMENE BUBKA AND Y1BXB1S. 149 

whatever the cause may be, it is very certain that many examples of 
Idotea and Dynamene correspond most closely in hue to the sea¬ 
weeds among which they are found, I have two small specimens of 
Mo tea which are symmetrically handed with dark brown on alight 
ground. The smaller of the two has the extremity of the tail, or 
pleon, not quite so round as that of Z parallel®, but without any 
apical tooth or cusp, indications of which are generally present 
even in very minute specimens of tricuspidata. The other (fig. 
12 ) must he assigned to Idotea pelagica, unless that is itself only a 
variety of tricuspidata . 

Among the Asellidce, Jeera albifrons has many variations of hue. 
Messrs. Bate and Westwood say of it, “ the general colour is ashy, 
but very much varied in its shades in dried specimens, with the 
front of the head whitish.” In fact, however, the differences belong 
to living examples, which may be bad ashen-grey, light brown,, 
dark purplish brown, purple and green-banded, and plain green. 

Among the Aerospirantia that which comes nearest in general 
resemblance to Dynamene is Armadillo vulgaris, a species “ subject 
to great variation in the amount of its pale markings, which has 
led to the'establishment of a great number of supposed species.” 
To this remark it may be added that not only do the pale mark¬ 
ings vary, but also the ground-colour, which may be dark steel- 
grey, or bright brownish, red, or black, or even, though rarely, 
creamy white. 

Colour, then, it will be seen, is an insufficient basis for specific 
distinction among crustaceans, at any rate in the groups to 
which allusion has here been made. 

Passing on to the other differences which have been noted be¬ 
tween D. rubra and D. viridis, we find the one said to be narrowly 
ovate and the other broadly ovate. This, however, is a character 
which seems to depend on the age and size of the individual. In 
Idotea tricuspidata the variations in the breadth of the body com¬ 
pared with that of the tail are very considerable ; but one would 
no more think of specifically separating the broad and the narrow 
examples than one would of making a fat man a distinct species 
from a thin one. There is, moreover, a peculiarity occasionally 
to be observed in Dynamene, whether red or green, and also in 
D. Montagui, which would seem decisive against the use of 
breadth as a specific character; for examples may be found of 
which the head and first four segments of the body are narrow, 
while the remainder of the body and the pleon, or tail, are. broad 

11 * 
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(figs. 9 and 11). The effect to the eye of the perfectly abrupt 
transition is very curious. The animals exhibiting this forma¬ 
tion appeared, when taken, if one may judge from their activity, 
to he perfectly healthy. It seems possible that these animals 
may now and then not shed the whole of their integumentary 
tissues at the same time, and that in consequence the hinder 
portion is able to expand while the front remains contracted. 
It is certainly the case that a JAgia oeeanica in confinement 
thus parted with only a portion of its integuments, those, 
namely, of the pleon and the three hinder body-segments. 

The only other point which seems to he depended on as dif¬ 
ferentiating 1). rubra from D. viridis relates to the little longitu¬ 
dinal slit in the terminal tail-segment, which is said in rubra to 
he “ of equal width throughout/’ or “ nearly of equal width 
throughout its entire length,” and in viridis to be “ widest at its 
base,” or “considerably widened at its base; the extremities of 
the sides of the slit sometimes closely approximating or touching 
each other/ 5 with the additional remark that (t in the young states 
the sides of the terminal slit of the tail gape to a considerable 
width at their extremities.” The small slit in question much 
resembles the slit in the leaf of the sweet-scented Coltsfoot, 
and probably varies in its proportions in different individuals, 
much as that proper to the plant in different leaves. 

Neither separately nor together do the differences in colour, 
breadth of body, and width of the terminal slit seem to be of 
specific value. Idotea triompidata , so often referred to, would 
give a set of exactly parallel differences, in colour, breadth of 
body, and length of the apical termination and the rule which is 
perforce admitted in regard to these, cannot fairly bo withhold 
from applying to the ease of Dynamme. I propose, therefore, to 
unite the two so-called species D. rubra and I), viridis under the 
name of Bynamcne mrians. There is, however, a Crimean Ih/na - 
mene (= Campecopea versicolor , Rathke; Cymodomt vemoolor, 
Milne-Edwards) which, for all that wo can toll from the description 
in the great French work, may be the eame as our English IK va- 
rims . The description is as follows:—“ Corps ovuhiiro, bom be et 
lisse. Tefce arrondie; fente du dernier article do Vabdomen un pen 
elargie a sa base. Habite les cotes do la Crimeo.” All the cha¬ 
racters here given for the Russian apply equally to the English 
species ; and, as habitat is no guide whatever, our only reason for 
thinking variant and versicolor distinct is, as far as the c'listm- 
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gulshed French author is concerned, that he gives them different 
names and separate notices in his valuable work. 


EXPLANATION O'F THE PLATES. 

Plate VI. 

Fig. 1. Gy dura venom , seen from above, natural size. 

2. The same, enlarged. 

3. The same, side view, natural size. 

4. The same, enlarged.' 

5. Antemue and mouth. 

6. Hind leg. 

7. Front leg. 

Plate VII. 

8. Dynamene Montagui , normal form, enlarged. 

9. j Dynamene Montague showing constriction of front segments. 

10. Dynamene varians, normal form, enlarged. 

11. Dynamene varians , constricted form. 

12. Idotea yelagica. 


Descriptions of five new Species of Gonyleptes. 

By Arthur Gr. Butler, F.L.S., F.Z.S., &c. 

[Head May 7,1874.] 

(Plate VIII.) 

Since the publication of my Monograph of the species of this in¬ 
teresting genus of Harvest-Spiders, the collection of the British 
Museum has been enriched by the presentation and purchase of 
several additional new species, which I now propose to describe. 

1. Gonyleptes terribilis, n. sp. (fig. 1). 

In some respects similar to G. armiUatus . 

Colours : piteous; the sutures, prothoracic region, and sternal surface 
of cephalothorax dull testaceous; palpi and chelae testaceous; three 
front pairs of legs luteous; coxa? and femora of hind legs Mack; tibiae 
and tarsi piteous. 

Male* Above, oculiferous tubercle slightly prominent, obtusely bispi- 
nose, with a minute granule in front of each little spine; behind the 
oculiferous tubercle and in front of the transverse suture are two 
series of minute granules, the anterior row composed of four, the pos¬ 
terior of two; central area of cephalothorax separated into four divi¬ 
sions by the sutures, and covered with minute granules; margined by 
a series of small irregular tubercles, gradually increasing in size to- 
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wards hind margin, also an inner lateral series of minute irregular 
granules; hind margin hearing in the centre two slightly divergent, 
short, acute spines, and on cither side a long, robust, slightly de¬ 
pressed, curved spine directed backwards over the coxsc of hind legs, 
and having a minute tubercle on its inferior surface near the base ; a 
second, robust, short, incurved spine on the postero-inferior edge of 
the coxal sheath; abdominal segments margined with tubercles; 
legs rather long, femora of first three pairs minutely denticulate along 
their antero-inferior margin; third pair with three prominent denti¬ 
cles, tibial second joint also denticulate on its postero-inferior margin; 
hind legs with coxse obtusely trispinose and denticulate; femora 
densely spinose; three curved spines on the interior surface of its 
proximal end prominent; tibim densely spinose, the spines on inferior 
surface very prominent, increasing in length towards the proximal 
end, which terminates internally in four short radiating spines; tarsi 
densely denticulate; palpi snbcylindrical, with short slender spines; 
cheliceres smooth, cylindrical; pincers serrated internally; ventral 
surface of legs and cephalothorax minutely granulose. 

Length of cephalothorax 3J lines, of entire body (including closed che- 
liceres) 5 lines; relative length of legs 1, 3, 2,4, the fourth pair being 
the longest. 

Iluasampilla, Peru (Whitely). One example. B.M. 

This species may at once be distinguished from all its allies by 
the densely spinose character of the hind pair of legs. 

2. Gonyleptes defenses, n. sp. (fig. 4). 

Colours ; pitchy; the oculiferous tubercle, the coxae of the first three 
pairs of legs, and the edges of abdominal segments yellow. 

Male. Above, oculiferous tubercle scarcely prominent, with two central 
granules; prothoraeie area transversely oblongo-ovate; central area 
siibrotundate, smooth, separated into four divisions by the sutures; 
extreme edge of the margin minutely granulose; hind margin termi¬ 
nating on each side in a robust, oblique, slightly depressed spine; 
abdominal segments minutely granulose; three front pairs of legs 
nearly smooth, excepting the tibim of the third pair, which are strongly 
dentate . externally; hind legs with coxse coarsely trispinose on their 
external lateral margins; femora rugose, with four increasing denti¬ 
cles on their external interior margin at the proximal end; tibim 
densely tubereulate and dentate-pectinate on both lateral margins; 
palpi sub cylindrical, rather rugose, with short: slender spines ; cheli¬ 
ceres snbcylindrical, pilose ; ventral surface of cephalothorax coarsely 
rugose. 

Length of cephalothorax 2£ lines, of entire body 3 lines; relative length 
of legs 1, 3, 2, 4, the fourth pair being the longest. 

Female differs from the male in the obsolete character of the posterior 
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lateral spines of the cephalothorax and the much less robust and 
scarcely dentated hind legs. 

Falkland islands (T. Havers). Four specimens. B.M. 

This interesting little novelty is intermediate between the pre¬ 
ceding species and G. muticus of Koch. 

We have a second new species from the same locality, but, 
unfortunately, only of the female sex, so that it is hardly satis¬ 
factory to describe it. 

3. Gonyleptes funestis, n. sp. (figs, 5, 5 a 3 profile). 

Colours : piceous ; streaked below with reddish testaceous j the tips of 
the tubercles and spines of cephalothorax orange ; the legs at the ter¬ 
minations of the joints, the basal joints of palpi, a longitudinal streak 
on the femoral joint, the tips of the spines and the greater part of the 
chelae of cheliceres testaceous; the spines and tubercles on the hind 
legs entirely orange ; the tarsi clothed with silky pale testaceous pi- 
losity ; cheliceres and palpi olivaceous (excepting the basal joints). 

Male. Above, oculiferous tubercle moderately prominent, with two 
slightly divergent short central spines; two series of minute granules 
in front of transverse suture, the anterior series composed of four, the 
posterior of three ; central area of cephalothorax separated into five 
divisions by the sutures, and trisegmentate behind; the two front di¬ 
visions bear an orange tubercle and three minute blackish granules, 
the third a series of four minute granules, the fourth two central 
orange tubercles and two minute granules, the fifth four minute gra¬ 
nules ; the margin is rugose, and its outer edge granulose; the three 
segmentations are granulose, the two central granulations on the se¬ 
cond and third segmentations being lengthened into acute spines; 
hind margin bearing on each side a long, robust, curved, depressed 
spine directed backwards; legs granulose and denticulated, the den¬ 
ticles very minute in the first two pairs and confined to the antero¬ 
inferior margin of the femora, longer in the third pair, and extend¬ 
ing along the tibiae; coxae of hind legs obtusely trispinose externally, 
the two lateral spinous processes projecting outwardly, the supero- 
terminal one almost perpendicularly, also a minute acute terminal 
spine on the infero-internai margin; femora and tibim prominently 
tuberculate, the lateral tubercles on both sides elongated into obtuse 
spinous processes, most developed at the proximal extremity of the 
femora; palpi subeylindrieal, with long slender spines; cheliceres 
cylindrical, pilose, pincers serrated internally; ventral surface of ce¬ 
phalothorax smooth. 

Length of cephalothorax 4$ lines, of entire body (including closed che¬ 
liceres) 6 lines; relative length of legs 1, 3, 2, 4. 

Chili (Reed). One specimen. B.M. 
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4. Go ny le ptes Heedii, ik sp. (figs. 3, 3 a, hind leg). 

Colours; cephalothorax dull reddish clay-coloured, spotted irregularly 
with black, its marginal ridge bright eastaneous; the projecting bonier 
piceous, including the lateral spines and posterior segmentation; 
eheliceres pitchy; palpi dirty testaceous; three front pairs of legs 
testaceous, third pair varied with piceous; eoxm of fourth pair casta- 
neons; femora piceous ; tibiae piceous, clouded with eastaneous ; tarsi 
bright ochraceous. 

Male. Above, oculiferous tubercle tolerably prominent, with two short, 
acute, divergent, central spines; posterior area of cephalothorax tri- 
segmentate, minutely and indistinctly granulated; ventral surface 
projecting laterally beyond margin, terminating in a long, robust, de¬ 
pressed spine; three front pairs of legs smooth ; coxae of hind legs 
externally obtusely bispinose; femora rugose, trispinose, the first at 
distal extremity projecting obliquely inwards from inferior surface, 
the second projecting laterally from first third of supero-intcmal 
margin, the third projecting obliquely downwards from supero-exter- 
nal margin close to proximal extremity; at the proximal extremity is 
also a short, obtuse, incurved denticle ; tibiae slightly curved, bearing 
seven to eight acute curved spines on the internal surface; palpi sub- 
cylindrical, nearly smooth, with short slender spines; eheliceres cylin¬ 
drical*, slightly rugose, the pincers minutely serrated internally; ven¬ 
tral surface of cephalothorax smooth, of last two or three segments of 
abdomen minutely granulated. 

Length of cephalothorax 4 lines, of entire body (including dosed eheli¬ 
ceres) 5 lines ; relative length of legs 1, 3, 2, 4. 

Chili (Reed). Two specimens. B.M. 

Belongs to the G. curvipes group, and allied to G. hicornis of 
Mcolet. 

5, Gonyleptjbs docilis, n. sp. (figs. 2, 2a , hind leg). 

Same general form as preceding species. 

Colours : cephalothorax greenish testaceous, spotted at the sides and 
behind with black; lateral spines and surrounding area black ; pos¬ 
terior third of ventral surface dull eastaneous; a central longitudinal 
orange band ; three front pairs of legs and palpi bright ochreous; hind 
legs piceous at base above, dull eastaneous below and at proximal ex¬ 
tremity; tibiae and tarsi dull eastaneous; terminal joints of tarsi of' 
third pair of legs green. 

Male. Above, oculiferous tubercle slightly prominent and bifurcate 
above but not spined; central area of cephalothorax separated into 
four divisions by the sutures and trisegmentato behind, the segmen¬ 
tations indistinctly granulated; lateral ridge slightly rugose; project¬ 
ing ventral area terminating on each side of the hind eoxtc in a long, 
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robust, depressed, bifid spine; three front pairs of legs smooth ; 
coxae of hind legs terminating externally above in an obtuse, nearly 
perpendicular spinose projection ; femora rugose, much curved, with 
a strong irregular spine projecting obliquely upwards from the upper 
surface of the distal extremity, a second shorter spine projecting late¬ 
rally from the internal surface at end of first third; also a number of 
obtuse pectinate denticles projecting from each side, but radiating at the 
proximal extremity ; tibiae rugose, with three long curved spines and 
several minute denticles projecting downwards and inwards from in¬ 
ferior surface, a space being left between the first two spines and the 
third ; tarsi simple ; palpi subcylindrical, nearly smooth, with short 
slender spines ; cheliceres cylindrical, pilose, the pincers serrated in¬ 
ternally ; ventral surface of cephalothorax dull, but smooth; last two 
segments of abdomen minutely granulated. 

Length of cephalothorax 3J lines, of entire body, including closed che ¬ 
liceres, 4 lines; relative length of legs 1, 3, 2, 4. 

Chili (Reed), One specimen. B.M. 

Possibly the G. bieomis of Nieolet, but without the double 
spine on the oculiferous tubercles, and with a different distribu¬ 
tion of spines on the hind legs, so that I suspect it to be distinct; 
it is evidently allied to G. modesties of Nicolet. 


Bescmblances between the Bones of Typical living Keptiles and 
the Bones of other animals. By Harry G-oyier Seeley, 
P.L.S., E.G.S., Professor of Physical Geography in Bedford 
College, London. 

• [Head June 18, 1874.] 

PART I. 

THE SIMILITUDES OE CROCODILE RONES. 

§ 1. The Mammalian Characters of the Crocodile . 

In the palate, Crocodiles are remarkable for the extent to which 
the posterior nares are carried backward by the closing over 
them of the palatine and pterygoid bones. This condition is 
paralleled in the great toothless ant-eater, Myrmecophaga, where 
the nares are carried back behind the pterygoid bones so as to 
make a flat uncleft palate. Nor is the resemblance less close in 
the fore part of the skull j for the immense toothless maxillary 
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and small malar of the Ant-eater, essentially reproduce what 
obtains in the Crocodile, though the arch is entire in Crocodiles 
and the malar is not styloid : the nasal bones also conform to the 
Crocodilian type, and the premaxillary bones are relatively as 
small. From the absence of a transverse hone in mammals, there 
are no palatal pterygoid fossm as in tho Crocodile. But for the 
dieondyloid articulation, the back of the Ant-eater’s skull is in 
many respects Avian. 

The next nearest resemblance among mammals to the palate 
of the Crocodile is seen in the Cetacea, where the teeth are in 
some respects similar; yet the Crocodile is peculiar in having 
the posterior nares entirely embraced by the pterygoid bones. 
And the Porpoises diverge far from Crocodiles in the backward 
position of the anterior nares, by which the premaxillary bones, 
owing to their relation with the extremity of the snout and the 
nares, come to be developed to a great length. The scarcely 
divided occipital condyle is made by the exoccipital bones in 
Dolphins, and not chiefly by the basioccipital bone as in Croco¬ 
diles. 

Perhaps the nearest resemblance among mammals to the ex¬ 
ternal form of frontal bone of the Crocodile, is seen among 
Bodents like the Rabbit, in which the orbits are relatively large 
and approximate closely. But in Crocodiles the bone does not 
close in the brain, and is undivided laterally, which is rarely the 
case with mammals. 

In the vertebral column Crocodiles have but little in common 
with mammals and are distinguished from them by many charac¬ 
ters. Their vertebra* are procoelian; they have cervical ribs. Their 
dorsal ribs are attached by double heads to long transverse pro¬ 
cesses ; only one or two of the vertebra) between the neck and 
back have the lower head of the rib attached to the centrum. 
This condition is characteristic of the dorsal vertebra) in Myrme- 
cophaga, while in the majority of mammals the rib articulates 
with two vertebrae. And it is only among Cetacea, especially the 
true Whales, that the dorsal ribs are supported on long trans¬ 
verse processes as among Crocodiles. But the ribs of true 
Whales differ alike from those of mammals, birds, and Crocodiles 
in having but one head for the rib as among Lizards <foc. The 
caudal vertebrae retain the neural arch to the end of the tail, 
which is not the case with mammals. Some of the chevron 
bones have the two articular facets connected by a transverse 
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baiicl s as figured by Wagler. This is also seen among certain of 
the Binosaiiria, but not among mammals. 

The dorsal rib of a Crocodile is divided on each side into four 
pieces, of which only the large proximal part is fully ossified. 
In most mammals the rib consists of two pieces, though a few 
(as some Dolphins) have one or more of the ribs consisting of 
three elements. 

In Crocodiles the anterior part of the sternum widens, gives 
attachment to the pectoral girdle of bones, and is prolonged in 
front of them. In mammals the general aspect of the sternum, 
is very like that of Crocodiles. The widening and forward pro¬ 
longation of the anterior sternal part is quite equalled among 
true "Whales (e. g. Balcenoptera ); and the Fig, Tapir, Ehino- 
eeros, Lion, Seal, Thylacinus , for example, present anterior 
sternal elements similar in form to that of the Crocodile, hut 
which are often compressed like the keel of the bird’s sternum, 
and give attachment usually to the first pair of ribs instead of to 
the pectoral girdle ; while the bones usually named coracoid and 
clavicle have but an uncertain existence in most mammals. 

In the Crocodile the scapula unites with another bone usually 
named the coracoid, to form the glenoid cavity for the humerus 
to work in. In mammals the humerus usually articulates with 
the scapula only. In monotremes it articulates with scapula 
and coracoid; but then the coracoids uuderlap the episternum, 
and do not abut against the sternum as in Crocodiles, In the 
the Mole, among placental mammals, the humerus articulates 
with a scapula and coracoid, and, as in the Crocodile, that short 
strong bone abuts against the sternum. 

In shape the coracoid bone in Crocodiles is very like the 
scapula, but differs from it in being perforated in front of the 
articulation. Its elongation precludes comparison with mammals ; 
it is more like the bone in the Echidna than in the Mole. The 
scapula of the Crocodile, in its elongated flattened form, is not 
closely paralleled, the Mole and the Ox making the nearest 
approximations. It is wider from front to back at the humeral 
end than at the free end, and possesses a preartieular part, which 
are differences from mammals. In the small development and 
lateral position of the spine it resembles Echidna . 

The humerus of the Crocodile differs from that of most 
mammals in not possessing a pit at the distal end for the olecra¬ 
non-process of the ulna, and in having a crest at the proximal 
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end on the radial side of the bone. These conditions are repro¬ 
duced in Bats, where the humerus is proportionally much longer. 
Many pachyderms, like the Horse, have a radial crest; and the 
Walrus, Seal, Sloth, &c. have no marked olecranon-pit. The 
head of the mammalian humerus is never so much compressed 
from side to side as in the Crocodile, and usually has a troohau- 
tcrokl process in front of the articular surface, though this is 
wanting in Whales and in Man. 

The radius of the Crocodile offers no striking modification of 
its own, and is chiefly distinguished from mammals by its straight 
and more cylindrical shaft, and freedom from ridges, which are 
hut faintly developed even when present. In proportion and 
form the ulna of the Crocodile is best matched by the African 
Ostrich, and is sufficiently distinguished from most mammals by 
wanting the olecranon-process, which, however, is sometimes but 
little developed, as in the Sloth; but the mammalian ulna has not 
often the stoutness found in the Crocodile. 

The carpus of the Crocodile is peculiar in consisting of a largo 
and elongated seapho-lunar, a smaller elongated cuneiform, and a 
pisiform in the proximal row, Distally there is a small sub- 
quadrate bone under the cuneiform. If it represents the bone 
in the same position in Ohelonians, then the hones usually deve¬ 
loped as a distal row of earpals have no existenceIn the 
Grampus (Delphinm orca) the proximal row of earpals similarly 
consists of two bones; but they are not elongated, and there is no 
pisiform bone; similarly there is a very small distal carpal. But 
most mammals have two rows of mauy-sided carpal bones. 

.The form and proportions of the metacarpal bones and pha¬ 
langes is very similar to that of clawed mammals. Mammals, 
however, usually have the proximal end of the bone flutter and 
the distal end more globular; sometimes (e, g. the Lion) the 
metaearpals have a similar tendency to overlap each other at the 
proximal end. In number of phalanges in the long fingers Cro¬ 
codiles do not equal the Cetacea. 

The pelvis of the Crocodile is peculiar in the exclusion of the 
pubis from the acetabular articulation of the femur. In the 
Horse, Llama, and many mammals an approximation to such an 
arrangement may be detected ; and in Myrmccophaga the pubis 

* See, however, Oegeubaur’e * Vergleichenden Anatomic,’ ©rates Heft, 1864, 
pL 3. 
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is almost, if not entirely, excluded, thougli not in the same way 
as in the Crocodile. In many mammals the articulation is chiefly 
formed Tby ilium and ischium, as in Echidna and the Orang. In 
the Crocodile the ilium and ischium almost meet again in front 
of the articulation so as i to form an acetabular foramen. As a 
whole the Crocodilian pelvis most closely resembles that of the 
Seals, though it meets the sacrum more nearly at a right angle. 
The ilium of the Seal differs from that of the Crocodile in being 
anchylosed to the ischium and pubis, in the oblique way (mam¬ 
malian way) in which it meets the sacrum, and in not being 
prolonged so far either backward or forward. As among the 
mammals, the pubis is the slender bone, while the ischium is 
larger. But in mammals the ischium usually has an osseous 
union with the pubis along the median abdominal line, which 
condition does not obtain in Crocodiles. Speaking generally, 
there is considerable resemblance in form respectively between 
the pubis and ischium of mammals, such as the Orang, and the 
Crocodile, though the bones in the Crocodile are intermediate in 
length between those of the Orang and the Seal. 

The hind-limb bones of Crocodiles, like the bones of the fore 
limb, are distinguished from those of many mammals by wanting 
epiphyses. The femur, like the humerus, is distinguished by the 
proximal end wanting the external trochanter so characteristic 
of mammals, which latter usually have the proximal articular 
surface more convex. The external trochanter which marks the 
middle of the shaft in many mammals, such as Pachyderms like 
the Rhinoceros, is also moderately developed in the Crocodile ; hut 
there is no representative of the inner trochanter feebly deve¬ 
loped in some mammals, such as Kangaroos, Tapir, Beaver, 
Enhjdra , which is characteristic of the Dinosauria. The distal 
end is much more like the femur of mammals than is the proxi¬ 
mal end, and may he compared to that of the Brown Bear, 
though in most mammals an antero-posterior thickening of the 
distal end constitutes a character which is not repeated in Croco¬ 
diles, 

The Crocodile has no patella. The tibia is more cylindrical in 
its shaft than is the case with most mammals; and the cnemial 
crest, which many mammals have in common with birds, is not 
developed, Among placental mammals the Porcupine has a tibia 
of similar form and proportion; but its articular surfaces are 
better defined and somewhat different. A nearer resemblance is 
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found in the marsupial Pliascolcirctos , where the form of the arti¬ 
culations, especially the distal articulation, and the form and 
position of the muscular attachments oiler a close parallel to the 
Crocodile; but the epiphyses and side-to-side compression of the 
hone serve to distinguish it. The fibula of the Crocodile is also 
nearly paralleled by Phascolarctos , which has the Crocodilian 
form of distal end, and comes much nearer to the Crocodile in 
form than does the fibula of the Porcupine. 

The tarsus of the Crocodile approximates closely to the mam¬ 
mal type. The os calcis is quite like that of a mammal, only 
shorter and stronger; the astragalus is comparable with that of 
some of the Marsupials, though it does not make a close resem¬ 
blance to any genus in form. The distal row of the tarsus is 
formed by two bones, a cuboid and a smaller navieulare; this 
portion of the Crocodile’s tarsus is, perhaps, best compared with 
that of a Kangaroo, in which, however, the three cuneiforms, 
which in some shape characterize the tarsus of mammals, are 
small and developed between the thread-like metatarsals and the 
astragalus: these cuneiform bones are wanting in the Crocodile. 
Some mammals, like Ox and Deer, have but one cuneiform bone; 
and then the navieulare and cuboid are united. 

The metatarsal bones have a general resemblance to those in 
clawed mammals. !s in man, the inner (great) toe is the stoutest. 
The metatarsal of the fifth digit is only represented in the Cro¬ 
codile by a claw-shaped stump. The claw-phalanges are more 
like those of marsupials than placental mammals; but the marsu¬ 
pials do not appear to have the lateral furrows which mark the 
bones in the Crocodile. 

Crocodile bones frequently have at their terminal margins a 
striated or wrinkled aspect, which is not seen in mammals. 

§ 2, The Avian Characters of Crocodiles , 

The Alligator, in its divided nostril, comes nearer to birds than 
do Crocodiles; and struthious birds, like the Apteryx, in the 
forward extension of the nares approximate nearer to the Croco¬ 
dile type than do other birds. The palatal osseous perforation 
under the nares of Crocodiles is present in birds, but is often 
elongated, and extends far backward. The posterior nares in 
many birds are anterior to the pterygoid-malar fossa?, and mar¬ 
gined by the vomer, malar, and palatine bones. In these features, 
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as in some other parts of tlie skull, tlie Crocodile comes less near 
to birds than to mammals. A ligament extends from the post¬ 
frontal process to the malar bone _in birds, and represents the 
osseous connexion between those bones which characterize Cro¬ 
codiles and ruminant mammals. If a similar ligament united the 
distal end of the squamosal with the postfrontal in birds, it 
would enclose superior temporal fossse, which in Crocodiles have 
osseous boundaries. 

The lower jaw of the Crocodile is more like that of a bird than 
a mammal, being composite, perforated posteriorly, and having 
the articular element much developed on the inner side of the 
articulation, owing to the width of the articular end of the qua¬ 
drate bone. In the Crocodile the bones are placed differently 
from the arrangement in birds, and the dentary rami remain 
separate. In view of some structures in fossil animals, it may be 
mentioned that in some birds the squamosal bone has a ligamen¬ 
tous, almost osseous, union with the quaclrato-jugal. 

The vertebral column in birds is in many respects unlike that 
of Crocodiles. Instead of the cup-shaped articular centrum, the 
bird has it merely concave from side to side, and never from above 
downward ; while a few birds—Penguins—present the mamma¬ 
lian and chelonian type of having some vertebras opisthocoelous. 
There are more vertebrae in the neck of birds than in that of 
Crocodiles, no bird being reported to have fewer than the 
Sparrow, in which Cuvier counted nine, and Prof. Owen twelve, 
while there may be twice that number; no bird has nnancbylosed 
cervical ribs comparable to those of Crocodiles. 

The dorsal vertebrae are fewer in number in birds than in the 
Crocodile ; but the upper head of the rib is similarly supported 
on a transverse process, while the lower is uniformly attached to 
the centrum—an arrangement which only obtains in the Crocodile 
in the vertebrae which I name pectoral. 

The sacral vertebrae of Crocodiles are unlike the sacrum of 
birds in never including more than two or three vertebrae which 
remain unanchylosed. In many birds the sacral elements simi¬ 
larly have transverse processes ; s but in Crocodiles they are sepa¬ 
rate bones, while in birds they are anehylosed with the centrums. 

The caudal vertebras of Crocodiles are much more numerous 
and much longer than in living birds. In birds the articular face 
of the centrum is usually flat or slightly concave in front and 
convex behind, while, where they exist, the anterior zygapophyses 
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look downward and the posterior zygapophyses look upward, and 
in every respect the posterior end of the vertebra has the 
characters which usually occur at the anterior end. To the ma¬ 
jority of caudal vertebra? in Crocodiles haemapophyses are deve¬ 
loped ; while scarcely an indication of such a structure is seen 
among birds. 

The sternum of the Crocodile is unlike that of birds in form: 
it never has the keel which characterizes the majority of birds ; 
and it never has the breadth and basin-form which characterize 
adult struthious birds. But similarly it gives attachment to 
several pairs of ribs and to the coracoid bones, which have a 
similar elongated compressed form, though they have not the 
synovial and close osseous connexion with the sternum which 
characterizes the Avian type, and are directed more out¬ 
ward. 

In some birds, as the Penguin, a precoracoid portion of the 
coracoid bone grows down and encloses a coracoid foramen com¬ 
parable to that of the Crocodile. 

The scapula meets the coracoid at a similar angle to form the 
shoulder-joint in struthious birds and Crocodiles ; and the bone 
has much the same general form in those birds that it has in 
Crocodiles, differing chiefly in being much narrower from side to 
side. The Crocodile scapula has not the tubercle which in birds 
and the lower mammals usually gives attachment to the clavicle. 
In birds with a carinate sternum the scapula meets the coracoid 
at about a right angle. 

The humerus in Crocodile has about the same proportional 
stoutness and form which characterize Parrots. The proximal 
articulation is more convex in birds, where the head has a process 
on its ulnar side not seen in Crocodiles; the radial crest is 
similar in the two. At the distal end, in carinate birds, the con¬ 
dyles, especially on the radial side, are more developed; in this 
point the Crocodile is better paralleled by struthious birds like 
the Ostrich. 

The ulna of the Crocodile is most nearly paralleled among 
birds in stoutness and form by the African Ostrich ; but in the 
Ostrich the proximal end does not curve so much inwards towards 
the radius, nor is it so massive; the distal end is directed further 
inward. 

The radius of the Crocodile is similarly comparable to that 
of the Ostrich, with a like difference at the distal end. The t wo 
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bones have much the same relative proportion to each other in 
the two groups of animals. 

The long carpal bones of the Crocodile are not comparable to 
the short earpals of birds, which have the distal carpal row anchy- 
losed to the metacarpus. 

The five free metacarpal bones of the Crocodile are different 
from the three anchylosed metacarpals of birds; and the phalanges 
are very different, though in the Crocodile the three fingers most 
developed are those on the inner or radial side, which represent 
the digits of the bird. 

The Crocodile’s os innominatum is made up by elements com¬ 
parable to those of birds, but differently proportioned. They 
remain imanchylosed with regard to each other, and are not 
anchylosed to the sacral vertebrse, as they usually are in birds, 
though they remain separate from the sacrum in the Penguin. 
In birds the ilia are always much more prolonged both anteriorly 
and posteriorly, and have the long axis of the bone identical with 
that of the sacrum, which is not the case in the Crocodile; in the 
bird the ilia approximate dorsally, in the Crocodile they approxi¬ 
mate ventrally. The ischium and pubis are much more slender 
in birds than in Crocodiles, and less elongated; they are directed * 
backward and are close together, while in Crocodiles the bones are 
rather directed forward, and expand considerably at their distal 
ends; and the pubis does not meet the ilium, but is supported on 
the anterior process of the ischium ; hence in Crocodiles there is 
no obturator foramen. The articulation in the Crocodile’s pelvis 
would be perforated as in birds, if the forward process of the 
ischium met the ilium, which it does not quite do. The bird in 
which these bones are best comparable to the Crocodile’s is the 
Emu. 

The femur in the Crocodile differs chiefly from that of the bird 
in the proximal end not being in the same plane with the distal 
end, owing to which, the hone has a twisted aspect. The proximal 
articulation in birds is not so globular, nor the end so massive; 
nor is the ridge, which looks outward and backward at the proxi¬ 
mal end, so much developed. The bird is wanting in the powerful 
muscular attachments which make a sort of trochanter on the 
inner side of the upper half of the femur of the Crocodile. At the 
distal end the femur of the Crocodile resembles the bird’s in having 
the outer condyle the larger; there is a similar small process on 
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the outer side ; but the distal articulation is not so pulley-like, nor 
so deeply cut, in Crocodiles. 

The tibia of the Crocodile is unlike that of the bird at both 
the proximal and distal ends. The proximal end in birds deve¬ 
lops a considerable forward cnemial process; and at the distal 
end the Crocodile has no condyles like those of the bird, 

A.t its proximal end the bird’s fibula is usually very similar to 
that of the Crocodile, while it very rarely happens that the bird’s 
fibula is prolonged to the distal end of the tibia (as in certain fowl), 
and then it*is so attenuated that the shaft and distal end are not 
comparable to those of the Crocodile. 

The tarsus of the Crocodile is in no way comparable with 
that of birds. 

Even in the Penguin, where the bones usually named meta¬ 
tarsals are applied to the ground, they are still anehylosed to¬ 
gether, and three in number, instead of four as in Crocodiles. 
The outside toe is the largest in birds and has most phalanges in 
the digit, while in Crocodiles the inside metacarpal is the stoutest, 
and has fewest phalanges. 

The claw-phalanges are very similar in form in birds and 
Crocodiles; and a similar groove runs along each side of the 
hone. 

Birds differ from Crocodiles in not having cervical ribs; the 
dorsal ribs of birds consist of only two pieces, both ossified, 
between the sternum and vertebra), while in the Crocodile there 
are four elements, of which the proximal one only is fully ossified. 
The lateral ossifications of the bird’s; ribs are represented in 
Crocodiles by small cartilaginous processes. In birds the anterior 
head of the rib always articulates with the centrum, while in the 
true dorsal ribs of the Crocodile both heads articulate with the 
transverse process. 


§ 3, The Chameleon-diameters of the Crocodile, 

The hones of the skull in the Chameleon are thin or represented 
by membranes, and thus are generally unlike the massive bones of 
the Crocodile ; moreover the difference in size probably obscures 
some similitudes as well as some differences. 

Brom the prolongation backward of the parietal and squamosa Is 
the skull has enormous perforations to represent the small tem¬ 
poral fossa) of the Crocodile, On the muscular mechanism which 
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produces this modification may be presumed to depend the high 
form of the head, the vertical quadrate bone, the absence of a 
quadrato-jugal (if it he absent), the lateral aspect and large size of 
the orbits and nares. The external nostril in Qliamaileon is not 
enclosed by the premaxillary as in a Crocodile, but has that bone 
and the nasal dividing it, so that the nares look outward and 
are double. To bring the premaxillaries into harmony with the 
Crocodile’s, it would be necessary to suppose that the Crocodilian 
bones had been turned round through .nearly half a circle by 
having their anterior termination drawn backwards through the 
nares. This view -would account for their narrowness in the 
dental border, the few premaxillary teeth (which do not exceed 
two, and those obliterated in old age), the divided nostril, &c. 

The teeth, instead of being conical and in sockets, are flattened, 
serrated, and anchylosed with the jaw. Neither the maxillaries, 
palatines, nor pterygoids meet mesially on the palate, but are 
divided by a groove. The middle holes of the skull, covered by 
membrane, are large, between the orbits and nares, look upward, 
and are divided by the premaxillary and frontal bones ; in living 
Crocodiles these perforations have no representative. The occi¬ 
pital condyle is chiefly made by the exoecipital bones, which meet 
mesially, as in Chelonians ; in Crocodiles the condyle is chiefly 
made by the basioccipitah In the Chameleon the lower jaw does 
not extend backward behind the articulation with the quadrate 
bone. 

Throughout the vertebral column there runs a transverse plat¬ 
form, which is made by the zvgapophyses extending outward, be¬ 
yond and above the small flat single facet on the lower part of 
the side of the centrum to which the rib is attached ; in Croco¬ 
diles the wide platform is made by the transverse process which 
carries the rib* 

The cervical vertebras are short from front to back, and have a 
hyp apophysis. The last two of the five have long ribs, which are 
free at their distal ends. The dorsal vertebra* have the centrum 
somewhat elongated; and the neural arch is long, especially in the 
early part of the back. All the vertebrae, except the last two, 
appear to have ribs, which, relatively are enormously long, cylin¬ 
drical, and in the dry state only consist of a dorsal and sternal 
part, though in a fresh specimen the latter joints into four 
parts. In the tail, though transverse processes are developed, 
they are directed downward and outward from the hinder corners 
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of the centrum. After the first three vertebra a hypapophysk 
is developed, and the neural spine becomes short, and stands be¬ 
tween the posterior zygapophyses. So that the vertebral column 
has little in common with the Crocodile’s beyond a short neck, a 
long tail, a sacrum of two vertebra, and a proccolous centrum. 
The transverse processes in the tail of the Crocodile are directed 
outward and not downward, and the zvgapophysial facets in the 
tail of Crocodiles look upward and not inward. In the Chameleon 
the neural spines are relatively small, and the chevron bones are 
small and short. 

The principal part of the sternum has its lateral portions in¬ 
clined to eacli other like the sides of a boat. The anterior pair of 
the four sides (which make it diamond-shaped) give attachment to 
the coracoids; and there is no episternal part prolonged between 
those bones and anterior to them, as in a Crocodile. Only one 
pair of sternal ribs are attached to the first part of the sternum, 
two pairs to the second part, and one pair to the third part. 
These characters, with the keel running down the sternum, are 
the chief differences of this region from that of the Crocodile. 

The scapular arch similarly consists of scapula and coracoid; 
but the bones are not inclined to each other at the great angle 
observable in the Crocodile. 

The coracoid is a compressed subquadrate bone, with the ante¬ 
rior margin convex, and a posterior margin made by two conca¬ 
vities, of which the superior one is completed above by the sca¬ 
pula, and so forms the articulation for the humerus, which, instead 
of looking outward and backward as in the Crocodile, looks directly 
backward. The hone only resembles that of the Crocodile in 
being similarly perforate in front of the articulation. The scapula, 
differs from that of the Crocodile more in proportion than in 
plan, being twice as long as the coracoid; for the part of the 
bone which in a Crocodile is thin, flattened, and expanded, is hero 
prolonged with the ribs as a flattened cylindrical bone, slightly 
widening as it becomes more compressed towards the free end. T1 le 
Chameleon has no spine to the scapula like that in the Crocodile. 

The humerus in the Chameleon is relatively longer, straiter, 
more slender in the shaft, and more massive at the proximal and 
distal ends *, the radial crest is more massive than in, the Crocodile. 
The distal end has two well-marked condyles, of which the outer 
one is hemispherical; immediately above the condyle is a depres¬ 
sion in which a large vessel enters the bone. These features are 
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unlike those of the Crocodile, and approximate to those of clavi- 
enlate Lizards. 

The ulna and radius are relatively longer than in the Crocodile. 
The ulna is a straight cylindrical bone enlarging at the proximal 
end on the anterior and outer sides ; the subquadrate articulation 
has two oblique facets, one looking upward and forward, the other 
upward and outward toward the radius. The distal end in the 
Crocodile is relatively smaller, and has not the same convex 
lizard-like articulation. The proximal end of the radius is sub¬ 
circular and cupped; the distal articulation appears to be ob¬ 
liquely truncated and to look backward. 

The carpal hones have nothing in common. 

The metacarpals of Chameleon are short broad hones, not un¬ 
like in form to the proximal carpals of Crocodile. The phalanges 
of Chameleon are all of great length and strength, and so far un¬ 
like the short small phalanges of the Crocodile. The digits of the 
Crocodile are arranged in a group of three, in which their meta¬ 
carpal bones overlap each other proximally, and have no distal 
carpal ossified, and a group of two smaller outer digits articulated 
to one distal carpal hone. If we suppose the proximal ends of 
the metacarpals of the Crocodile to enlarge so as to thrust these 
groups away from each other, an arrangement might be pro¬ 
duced like the hand of the Chameleon. 

The pelvis of the Chameleon is unlike that of Crocodiles. The 
ilium is an elongated compressed narrow bone, shorter than the 
scapula, and more expanded at -the free end; it descends from 
the transverse processes of two vertebrae almost vertically, but 
slightly forward, in a straight line with the os pubis, than which 
it is slightly wider from back to front. The pubis is a short 
straight hone almost equally expanded at both ends, entering into 
the acetabulum for the femur and perforated in its upper third 
for the obturator nerve, like the pubic hone in Lizards. The pubes 
are inclined to each other, and meet along the whole ventral mar¬ 
gin of the hone, which is not the case in Crocodiles. The ischium 
is more like that of a Crocodile in outline, differing in wanting 
the process which gives attachment to the pubis, and in being 
longer from back to front, chiefly owing to the development for¬ 
ward of the anterior distal angles. 

The Chameleon femur is about as long as the humerus, and 
similarly has a straight cylindrical shaft more enlarged at the 
distal and proximal ends than is the case with Crocodiles. The 
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proximal articulation is more nearly hemispherical, and has the 
inner side of the head more developed. In front is a transverse 
and vertical triradiatc notch for the ligamentum teres; behind, 
the proximal end of the shaft is compressed. The hone termi¬ 
nates distally in a well-rounded trochlear articulation, above 
which, on the posterior aspect, is a deep depression. 

The tibia and fibula are shorter than the femur-—the tibia straight, 
but the fibula curved like an ulna upside down. The tibia is massive 
at the proximal end, with a transverse concave articulation adapted 
to the femur; its distal end is subcylindrical and obliquely trun¬ 
cated. The fibula is compressed behind; and a sharp ridge runs 
posteriorly down its length. 

The tarsals are entirely different. 

The metatarsals are short, like the rnetacarpals, the elongation 
of the foot being made by the phalanges ; there is nothing ana¬ 
logous to the arrangement of the digits in the Crocodilian hind 
foot to be seen in the Chameleon. 

§/!'. The Lacerticm Character a of Crocodiles, 

Iguana is like the Alligator in having the nostril double, but 
unlike that animal m having its outer margin made by the maxil¬ 
lary bone, and its inner division by a single premaxillary. The 
frontal and parietal are similarly single; and the bones generally 
correspond in their connexions; only a small quadrate-jugal ap¬ 
pears to be placed in front of the squamosal at the proximal end 
of the quadrate bone, so that the malar arch is not prolonged, as 
in the Crocodile, to the distal end of the os quadrat urn. And the 
temporal fossae, which are small in Crocodiles, are here so enor¬ 
mously enlarged that they prolong outward and backward, in a 
Y-shape, diverging processes of the parietal bone. The high po¬ 
sition of the quadrato-jugal would seem attributable to the great 
development of the postfrontal in making the outer margin of 
the temporal fossa. 

There is nothing in common in the arrangement of the hones 
on the palate, owing seemingly to the elevated shape of the Lizard's 
head, by which the maxillaries are withdrawn from the palate 
and the palatine bones go forward to take their places. 

The lower jaw in the Lizard is not perforated behind like that 
of the Crocodile ; it has the articular bone developed inward to 
even a greater extent than in Crocodiles, and has the corouoid 



BETWEEN TYPICAL EEPTILES AND OTHEB ANIMALS. 169 

developed into a strong erect process, of which there is no trace in 
the Crocodile. 

It is probably due to the vertical position of the maxillary bone 
that the teeth of Lizards are not in sockets, the inner alveolar 
border being drawn away from them in the elevation of the 
bone from a horizontal to a vertical position. The teeth of 
Crocodiles differ but little from front to back; but in the Draco 
volans there are kinds which might represent incisors, canines, 
and molars; and in many Lizards the premaxillary teeth are 
sharper, or of different form from the others, and the hinder 
maxillary teeth undergo a change in the form of the crown 
quite analogous to what is seen in mammals. 

The fewer neck-vertebrse of Lizards are not usually furnished 
with ribs; and when, as in the Skink, ribs are attached to all 
the vertebrae except the first two, they have only one articular 
head. The centrum never has the cylindrical form seen in the 
Crocodile; and the dorsal vertebrae never have transverse pro¬ 
cesses, except in the first few vertebrae of the Dragon, which 
give off the first ribs to the parachute, where in form they are very 
unlike those of the Crocodile. The dorsal vertebrae rarely have 
the vertical, fiat, oblong neural spines of the Crocodile; the 
neural spines are suppressed in the Dragon, small in the Skink, 
compressed in front, and oblique in Iguana . In the Monitor, 
however, the neural spine is very like the Crocodile's throughout 
the vertebral column. The cup-and-ball articular vertebral sur¬ 
faces are usually transversely depressed and oblique, which is not 
the ease with the Crocodile’s. 

Between the dorsal vertebras which are united with the ster¬ 
num, and the neck, are the ribs (with massive ovate heads slightly 
concave at the articulation) which assist in supporting the shoulder- 
girdle. The dorsal ribs never include more than three ossified 
parts, though in Iguana a short unossified cartilage intervenes 
between the middle and sternal elements, assimilating the rib to 
that of a Crocodile. 

The caudal vertebras of Monitor , though far more numerous, 
are very similar in form to those of the Crocodile, differing chiefly 
in the centrum having a cup-and-ball articulation and in its obli¬ 
quity. In Skinks the neural spine is suppressed; and in Dragons 
the vertebra is elongated, and its processes scarcely noticeable. 

The sacrum similarly consists of two vertebras. 

The pectoral arch includes, besides the elements met with in 
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Crocodiles, a T-shaped or -f-shaped episteraum, and clavicles™ 
The coracoid is more like the Chameleon’s than the Crocodile’s 
in form, hut differs from both in its anterior cmargination and 
processes directed towards the episternum. The scapula is most 
like that of the Dragon* Stellio and JPolgchrm approximate in 
having the bone narrow; but in most Lizards the bone has an 
expanded and emarginate form, or even unites along its anterior 
side with the coracoid. 

The humerus is broader at both ends than a Crocodile’s. The 
radial process is thick and blunt, and does not make an angle with 
the upper surface of the bone, as it does in Chameleon and Cro¬ 
codile, though in the limbs the Chameleon is less closely ap¬ 
proached by the adult Alligator than by the young animal* 

The distal end of the humerus in Lizards has three condyles, of 
which the middle one is usually most developed. The humems of 
the Dragon seems more like the Chameleon’s than the Crocodile’s, 
but has the radial crest smaller. 

The ulna resembles the Crocodile’s in being compressed from 
side to side, though it is even more compressed; but it differs in 
the development of an oblique olecranon ossicle, which gives to 
the bone a testudinate form. The distal end is expanded, with 
the articulation subhemispherical and convex from side to 
side as in the Chameleon, and not convex from front to back as 
in the Crocodile. The ulna is not so long as the humerus; but, 
owing to the development of the olecranon, the disproportion is 
not usually so marked as in the Crocodile. In the Skink the pro* 
portion of the forearm is most Crocodilian. 

The radius is a not dissimilar bone to that of the Crocodile; 
only in Crocodile the proximal end is concave, and the part of 
the distal articulation which is most prolonged becomes a promi¬ 
nent boss. 

The carpal bones are not conformable. 

The metacarpals and phalanges are not dissimilar, and differ 
chiefly in Lizards having the claw-phalanges compressed from 
side to side. 

The pelvis of Lizards is very uniform, and, both in its en¬ 
tirety and in the forms of the constituent bones, is very unlike 
that of the Crocodile. The pubis, like the coracoid, is usually 
perforated; it enters into the acetabulum for the femur, and 
develops a prepubie process. The posterior end of the ilium 
is more prolonged backward, and the anterior ventral angle of 



BETWEEN TYPICAL REPTILES AND OTHER ANIMALS. 


171 


the ischium more prolonged forward, than is the case with Cro¬ 
codiles. 

In Monitor the femur is straighter than in Crocodiles ; and be¬ 
hind the proximal articulation the bone is compressed, and termi¬ 
nates in a strong inner trochanter, of which condition there is 
hardly a trace in Crocodiles. The distal ends are similar; but the 
fibula articulates with the outer side of the distal end in 
Lizards. 

The tibia and fibula are not unlike those bones in Croco¬ 
diles, except that the Lizard fibula is somewhat compressed, so as 
to have a ridge down each side; and the tibia, instead of being 
subquadrate at its distal end, is compressed from back to front? 
and more expanded from side to side. 

The proximal row of tarsal bones is usually anchylosed to¬ 
gether ; and the part corresponding to the heel of the os calcis 
is much less developed than in a Crocodile. The distal row seems 
to similarly consist of one or two small bones. 

Except that the phalanges of the fifth digit are suppressed, the 
arrangement of the other bones of the hind foot is similar in the two. 
In Lizards the proportions of the bones are different, the fourth 
metacarpal being the longest and strongest; the claw-phalanges 
are similarly compressed from side to side. The bones of Lizards 
and Chameleons are much thinner than those of Crocodiles; and all 
the limb-bones differ from those of Crocodiles in having epiphyses. 

The Blindworms have no special resemblance to Crocodiles. 
Their ribs throw off a tubercle just behind the articular head ? 
which looks as though it might foreshadow double-headed ribs; 
but the process has no attachment. Between the dorsal vertebrae 
which bear ribs, and the caudal vertebrae with anchylosed chevron 
bones, are two or three sacral vertebrae, which have the transverse 
processes specially modified, sometimes double, as in Python, but 
in no respect like the Crocodile’s. 

§ 5. On the Rhynchocephalian Characters of Crocodiles . 

Matteria resembles Crocodiles in having the quadrate bone 
firmly wedged in the skull, but differs in the relations of the bone j 
for although a malar arch extends from the maxillary to the base 
of the quadrate, as in Crocodiles, the quadrato-jugak bone does 
not intervene between the quadrate and the malar. The quadrate? 
too, is nearly vertical, and sends a long straight wing inward 
overlapping the pterygoid in front, much after the manner of the 
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Dinosaur Scelidosaurus . The palate, though flat and closed, as in 
Crocodiles, would seem rather to be constructed after the plan of 
Chamceleon and of those Emydian Cholonians from which that 
plan is modified 5 for the pterygoids, according to Dr. Gunther, 
entirely divide the palatine hones extending between them to 
meet the votnera, with which they form the middle of the osseous 
palate ; in Crocodile they only advance a little way between the 
palatines, and the vomer does not come into the palate. 

The parietals diverge behind as in Lizards ; and the diverging 
processes are overlapped by the squamosal. Yet parietal, frontal, 
nasal, and premaxillary are all double; and between the parietal 
and frontal is a foramen parietale. 

The vertebral column (since the vertebrae are biconcave, devoid 
of transverse processes in the hack, with oblique neural spines 
and, in the caudal region, with small chevron bones) has little in 
common with the Crocodile’s. Still the articulation of the centrum 
is vertical; the first three vertebrae in the neck have no ribs ; the 
fourth has a double head, but rather after the plan of Pliosaurus 
than of Orocodilus . The dorsal ribs have cpipleura which in the 
early vertebras are cartilaginous as in Crocodiles, and the middle 
ones ossified as in birds, but remaining unanchylosed as Dev 
Gunther found them to be in the mature egg of the Pheasant* 
The sternal and haemal ribs are very unlike the Crocodile’s* The 
caudal vertebrae divide into anterior and posterior parts, as in 
Lizards. 

The sternum, episternum, and clavicles are after the plan of 
Lizards’, The perforated coracoid more nearly resembles that of 
the Chameleon, while the flattened ossified portion of the scapula, 
which has a slight spine, is in the main Crocodilian. 

The pelvis is about intermediate between Chcmuckon and Teat- 
tiuhj and in no respect Crocodilian. The limbs are essentially 
Lacerfcian. 

§ 6. The Ghelomm Characters of Crocodiles , 

In Chelonians the quadrate bone is wedged into the skull much 
as in Crocodiles, though it is usually vertical, with a tendency to 
incline forward rather than backward. It is similarly united to 
the malax’ by a squamous quadrato-jugal, though in the Testudine 
family, owing to enormous excavation of the quadrate and squa¬ 
mosal bones, the squamosal has a tendency to retreat up the side, 
of the quadrate after the plan of Lizards. The malar bone in 
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both types similarly forms the back of the orbit; but in Che- 
lonians it does not similarly exclude the maxillary bone from 
entering into the orbital circle, seemingly owing to the large size 
and forward position of the eyes. And for this reason, though the 
nostril is single as in Crocodile, it is surrounded by the premaxillary, 
maxillary, and prefronto-nasal bones. The upper surface of the 
Chelonian skull is very unlike that of the Crocodile, owing to the 
serpent-like and Chameleonoid prolongation backward of the pa¬ 
rietal and supraoccipital bones, the enormous temporal fossae, the 
double parietal and frontal bones, the general absence of distinct 
prefrontal and lachrymal bones, and the vertical Lacertian posi¬ 
tion of the maxillary. The palate is similarly closed in the me¬ 
dian line; but the nostrils are not carried back in a tube, the Testu- 
dine arrangement in this respect reminding us as much of Chame¬ 
leon as of Crocodile. And the palatal resemblance is not so close 
as it seems at first sight to be, since, from the presence of a 
transverse hone and downward prolongation of the pterygoid 
bone to meet it, the lateral palatal vacuity of the Crocodile is of a 
different nature from that of the Tortoise. In the vertebral column 
there is scarcely any thing in common. In the tail only of Emy- 
saura (Ohelydm serpentina) there is a superficial resemblance to 
Crocodiles, the centrum being elongated and compressed, having 
transverse processes, a vertical articulation, and chevron bones; 
but the articulation is opisthocoelous, and the neural spine is sup¬ 
pressed. 

The scapula and coracoid in both groups are the only bones 
in the pectoral arch.* But the Chelonian scapula is a cylindrical 
rod; and though in the Emydian and Testudine families the 
coracoids have a sub-Crocodilian expansion of their distal ends, 
they do not articulate with the sternum as in Crocodiles, or even 
with each other. 

The Chelonian humerus is the stronger. Its radial process is 
like that of the Crocodile, but is prolonged nearer to the hemi¬ 
spherical articular head; while on the other side a strong ulnar 
process is prolonged beyond the articulation, and to this the Cro¬ 
codile has nothing analogous. 

The compressed ulna of clawed Chelonians is unlike the bone 
in Crocodiles. The radius is better comparable; but in Che¬ 
lonians it never has so cylindrical a shaft, and the distal end 
has a more simple articular surface. 

The carpal hones are not comparable. The metacarpals and 
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phalanges in Emydians are not dissimilar; only with them all tho 
digits terminate in claws, and the metacarpal, bone of the fifth 
finger is the stoutest, 

There is very little in common in the pelvis, which in Cholonians 
is more like Lizards’ than Crocodiles*. 

The femur is a stronger bone in Chclonians, with a large hemi¬ 
spherical instead of a compressed subovate articular head. It 
might be considered to diverge from the Crocodile’s more than 
Lizards’, since the troclxanteroid ridge which is developed behind 
the head of the bone in Lizards may here be regarded as greatly 
expanded from side to side, so as to produce an enormous tro¬ 
chanter ; and to this modification the Crocodile offers no analogy. 

The tibia and fibula have a general resemblance, except that in 
Chelonians they are stouter, and differ a little in their distal ar¬ 
ticulations. 

The os calcis and astragalus of Testudines are anchylosed to¬ 
gether, and show nothing like the Crocodilian form. The distal 
row of bones is more numerous than in Crocodiles. 

In reducing the digits of the hind foot to four, Testudo becomes 
Crocodilian ; and, as in Crocodiles, the hind foot is more elongated 
than the fore foot, though not to the same extent. 

§ 7 . The Ophidian Characters of Crocodiles . 

The resemblances of Serpents to Crocodiles are, necessarily 
limited to the skull and vertebral column. Like Alligators, ser¬ 
pents have the nostril divided by the nasal and premaxillary 
bones; but the premaxillary is single and toothless. Almost 
every other character gives matter for distinction; in the poison¬ 
ous group the divergence is least, from both frontal and parietal 
bones being single. 

In the vertebral column tho resemblance is limited to tho pro- 
ccelous articulation of the centrum and the compressed subquadrate 
neural spine. 

§ 8, The Urodelan Characters of Crocodiles „ 

No skull of a living Amphibian is likely to be mistaken for 
that of a Crocodile. The nasal sac is surrounded by premaxil¬ 
lary, maxillary, nasal, and vomerine bones. As in Monitor , 
neither orbit nor orbital fossa is circumscribed by hone. As in 
fishes, an enormous parasphenoid covers much of the base of the 
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skull, and it divides the pterygoid from the palatine bones. The 
nares do not open upon the palate. 

The dorsal and caudal vertebrae of the Menopome resemble 
the Crocodile’s in having the ribs supported on transverse pro¬ 
cesses ; and in some types the articulation of the rib’s head is di¬ 
vided. The ribs never encircle the viscera; and there are never 
neural spines. In the tail the chevron bones are anchylosed to 
the centrum. The centrum appears to be biconcave. 

The scapula is very like that of the Crocodile, but widens at 
the acetabulum for the humerus, so as to become ^[-shaped. In 
the Menopome epiphyses to the limb-hones are not ossified. 

The humerus is twisted, and expands widely at the distal 
end. At the proximal end the radial crest is greatly developed, 
but, from the twist in the hone, does not make an angle with the 
shaft. 

The ulna and radius, though stouter in the Menopome, have 
sufficient resemblance to make a detailed comparison necessary 
with both Crocodilia and Testudinata. 

The carpus in the Menopome is unossified, and so far resem¬ 
bles the condition of the Crocodilian distal carpal series, though 
in other Urodelans all the elements are changed to bone. The 
metacarpals and phalanges are compressed from above downward, 
like those of some Dolphins. 

In the pelvis there is no near resemblance; and the hind limbs 
are formed more on the Lacertian than on the Crocodilian 
plan. 


PABT II. 

THE SIMILITUDES OE CHELON1AN BONES. 

§ 1, The Mammalian Characters of Cheloniam « 

There is in Chelonians a nearer resemblance than in Croco¬ 
diles to the usual plan of the mammalian posterior nares, since 
they are divided by the vomer, and have their anterior lateral 
border made by the palatine. And in mammals the anterior 
nares are similarly single at their termination, except in the For- 
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poises and Armadillo. Except, however, with the Porpoises and 
Man, a mammal rarely admits the maxillary bone into the border 
of the anterior nares, as do Chelonians. 

Except in certain Bodents, some Monkeys, and Man, those 
mammals which have the orbit for the eye surrounded with bones 
do not admit the maxillary bone into its border, as is usual with 
Chelonians. The lateral eyes and terminal nostril are mamma¬ 
lian ; but only in Man are the similarly placed premaxillaries so 
small 

Certain Carnivora have the parietal and supraoccipital hones 
elevated into a median crest, but it is never prolonged so far 
backward as among Chelonia. 

The essential difference between the mode of union of the skull 
with the vertebral column is made by the forward recession among 
mammals of the hasioccipital element. 

The forms of Cheionian ribless cervical vertebra may be par¬ 
alleled in mammals. The testudiaate group has its analogues 
in such long-necked forms as the Giraffe and Llama. The ma¬ 
rine group has more the proportion of the neck-vertebra in 
the Sheep; but there is a stronger hypapopkysis, and only an 
indication of the transverse process characteristic of short-necked 
mammals. The opisthoccelous feature of the earlier vertebras 
is a character of ruminant mammals. 

The dorsal ribs have a mammalian character in articulating 
between the bodies of two vertebra, though they usually differ 
in appearing to have no union with the neural arch. When, 
as with the Armadillo, a mammal is covered with an osseous 
sheath, it is not homologous with that of Chelonians, being merely 
dermal, and having no osseous union with the skeleton. 

The tail in the marine and testudinate groups agrees with most 
mammals in wanting the chevron bones; but all Chelonians differ 
from mammals in having the neural arch prolonged to the end of 
the tail. 

The pectoral arches are dissimilar. 

The curves in the mammalian humerus appear at first sight to 
be the reverse of those in the Testudinata, owing to the bone being 
directed forward instead of backward, so that the left humerus of 
one type resembles the right humerus of the other. The bone 
corresponds most closely in form with that of Seals, which in 
common with many Carnivora, have a similar hemispherical head 
and a similar foramen on the inner and lower border of the shaft, 
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though in Chelonians it is usually a groove. And some mammals, 
like the Walrus, have a troehanteroid ulnar process prolonged 
beyond the articulation, after the manner of Chelonians. The 
distal end of the bone is not more thickened than in those mam¬ 
mals which show least trace of an olecranon-pit* 

The mammalian ulna—which is usually behind the radius, and 
when external to it, as in Carnivora, is external only at the distal 
end—reminds one of the testudinates in the way in which the 
bone is compressed from side to side. The young Elephant is 
comparable to the old Tortoise in the extent to which the ole¬ 
cranon process of the ulna is developed. But the best parallel 
to the bone as a whole is seen in the Manatws australis, if we 
neglect the combined distal epiphyses, on which both ulna 
and radius abut. After the plan of the Beaver, the radius is 
the smaller bone of the two. Perhaps its nearest general re¬ 
semblance in form is to the Manatee, where, however, the horse is 
relatively stouter, and is suturally united to the ulna at the 
proximal end: at the distal ends the bones similarly touch each 
other on the inner side. 

The carpus in its two rows reproduces all the elements usu¬ 
ally found in the mammal; and in the Testudines the scaphoid 
and lunar bones are usually anchylosed as in some Carnivores* 
The metacarpal bones are shorter than in any mammal; the 
phalanges are as short as those of the Bhinoceros; and the ter¬ 
minal claws resemble those of marsupials in wanting the lateral 
groove, but differ in being depressed. 

The pelvis is entirly mammalian in the forms and grouping of 
the bones. The ilium is an elongated massive bone rather less 
expanded antero-posteriorly at the sacral end than, in the Tiger. 
It contributes, with the pubis and ischium, to form an imperforate 
acetabulum for the femur, as in mammals; and, its articular surface 
similarly looks downward. The bone differs from the ilium of mam¬ 
mals in being directed according to the reptilian plan, upward and 
backward from the acetabulum, instead of forward; in the Teslu- 
dines its direction is more vertical than m the Chelonian type. 
And it differs from mammals’ in not having the sacral end pro¬ 
duced beyond the bones with which it articulates, 

The pubes and ischia meet mesially in Testudo as in mam¬ 
mals, so as to enclose two large obturator foramina. The 
ischia are massive behind, transversely truncated, and directed 
a little downward, with an angular process behind, after the 
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plan seen in the Elephant. The pubis is proportionally larger 
than in any mammal, the expanded flattened bones of Chelo- 
nians differing in having a mesial angular prolongation forward, 
of which there is a faint indication in the Camel, but which, 
if transversely truncated and ossified separately, would have 
made prepubie bones after the pattern of those seen in the Mono- 
treines. External to this is a strong digit-like process directed 
outward, of which only a faint trace is seen in 'Echidna . In the 
marine Chelonia the pubis is much larger than the ischium, which 
bone, as well as the ilium, is small, the ischium being a simple 
flattened dieebox-shaped bone. 

The femur has much the proportion seen in the Sea-otter (En- 
hydra), and is mammal-like in its hemispherical articular head. 
The great trochanter is rather less developed than in most mam¬ 
mals* The obturator pit is moderate; but, the inner lesser tro¬ 
chanter being prolonged up the bone almost as far as the great 
trochanter, the proximal end has a character nnlike that of any 
mammal’s. The distal end, expanded from side to side, is not more 
thickened from before backward than in the Walrus and Seal; in 
those animals, however, the shaft is not cylindrical, and the arti¬ 
culation is deeply divided into two parts. 

There is no patella. The tibia in old Testudines is a massive 
bone, with almost the heavy proportions of the tibia in a Rhino¬ 
ceros. It wants, however, the cnemial crest, of which all mam¬ 
mals have some indication at the proximal end in front. In the form 
of the distal end it approximates to that of mammals, being inter¬ 
mediate between that in the Kangaroo and the usual placental type. 
The proximal end is not expanded so much from front to back 
as in roost mammals; but the articulation has two ill-defined 
facets for the femur. 

The fibula is relatively stronger than in the Rhinoceros, and 
differs from most mammals’ in its cylindrical shaft, and in articu¬ 
lating proximally with the femur. Distally it articulates with 
the os calcis, as in Marsupials and, it may be, some Carnivores. 

The tarsus consists, as in mammals, of two rows of bones, but 
wants the naviculare, and differs, moreover, in having the astra¬ 
galus and os calcis anchylosed together side by side, so that 
neither hone has the characteristic mammalian characters. 

In the Testudine hind foot there are four digits. The metacar- 
pals are short, obliquely overlap each other at their proximal ends, 
and are expanded from side to side distally, shorter and stronger 
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bones than are usual with mammals. The claw- phalanges are pro¬ 
portionally longer than in Qrycteropus; but in that animal they 
are compressed from side to side, and not from above downward. 

§ 2. The Avian Characters of Ckeloniam* 

There is no resemblance between the Avian and Chelonian 
crania, except in the immaterial point that both are toothless* 
and both, in an immature condition, have members which show 
transitional indications of teeth. In the lower jaw both have the 
dentary bone similarly single [typically]. And the number of 
elements in the lower jaw is seemingly often the same, though, 
from the obliteration of sutures in birds, the number of bones is 
not always easily determined in the mature animal. 

In the marine Chelonia the length of the neck-vertebra is like 
that in the Penguin. In Testudo there is an approximation, both 
in length and in form, to the anterior vertebrae of long-necked 
birds, such as the Heron or Swan ; but the bird never has the 
centrum so free from lateral processes as Test ado, never has 
the zygapophyses prolonged so far forward, and never departs in 
the neck from the Avian articulation. The dorsal region of Clie- 
lonians is so much modified in relation to the immovable carapace 
that detailed comparison is impossible. It may be noticed that 
the underside of the dorsal centrum is often smooth and rounded 
as in such birds as the Heron. 

The sacrum has nothing in common. The tail is similar in such 
birds as the Swan and in Testudo , correspondence being seen in 
the short centrum fiat on the underside, the depressed neural arch 
devoid of neural spine, in the transverse process coming off from 
the base of the centrum. In place of the chevron bones seen 
in some freshwater Chelonians, birds rarely have more than a 
mere ossicle between the vertebrae, approximating to the interver¬ 
tebral ossicle of Lizards, or a few vertebrae have long double hy- 
papophvses after the manner of Serpents. 

The form of the Chelonian pectoral arch, consisting of scapula 
and coracoid, is closely paralleled by Struthious birds. The elon¬ 
gated coracoid in the young bird is about intermediate in length 
between that of the marine and land types; but in Chelomans 
the bones have no distal articular surface, not meeting any ster¬ 
num. The scapula in Chelomans is straighter and more cylin¬ 
drical ; it gives off near the articulation with the coracoid a digital 
process which Mr. Parker names the precoracoid, and which in 
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Srruthious birds is an ossified prolongation of the scapula along 
the side of the coracoid, In old age this element in the bird unites 
again with the distal end of the coracoid so as to enclose a 

foramen. 

The sternum and clavicle of ordinary birds are not to "be com¬ 
pared with those of the Chelonia. 

The testudiue humerus is massive and stout, as in Parrots, from 
which that of Testudo differs chiefly in being more curved, in 
having the head hemispherical, and in having the ulnar process 
prolonged beyond the articulation instead of being reflected over 
on the posterior side of the bone as in Lizards. In the Ostrich 
the radial crest of the humerus is suppressed. At the distal 
end of the bone birds have the condyles much more developed 
than Chelonians, and in this respect are more Lizard-like; so 
that distally the resemblance is better in the Ostrich than in 
other birds. 

The proportions of the ulna and radius of Chelonians are 
perhaps best matched in the Penguins, in which, however, the 
hones are even more compressed. As in birds, the ulna is the 
larger bone; but the majority of birds differ in having it cylin¬ 
drical and long. Both bones are best paralleled in the Ostrich; 
and the comparison is better made with a middle-aged Testudo 
than with an old animal. 

T2ie carpus, metacarpus, and phalanges are incomparable. 

The dorsal ribs are comparable in that the epipleuron in such 
birds as the Parrot grows so as to cover the interspace between 
the ribs, and so shows a faint approximation to the condition 
of the same element in the young Chelonian, though in the bird 
the epipleural parts overlap instead of abutting one against the 
other. 

The pelvis has no common character in birds and Chelonians. _ 

The femur is similar to that of a bird, but differs chiefly in the 
proximal end being twisted at right angles with the distal end, 
the twist being more perfect than in many mammals, while the 
proximal articulation is smaller in birds, and a sharp ridge runs 
from the great trochanter some distance down the front of the 
bone. The distal end in birds is thicker from front to back, and 
has the condyles much better defined. In its proportions the 
femur might be compared to that of the Ostrich and many cari¬ 
nate birds. 

Birds often have a patella, which Chelonians have not. 
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Tlie fibula of the bird is uulike the Chelonian’s in having no 
distal end ; but the proximal end similarly articulates with a facet 
on the outside of the femur. The tibia of the bird would only 
approximate to that of the Ohelonian before its proximal and 
distal epiphyses were anehylosed. As it is, there is no close re¬ 
semblance ; and no resemblance at all is found in the tarsus, 
metatarsus, and phalanges. 

§ 3. The Crocodilian Characters of Chelonians . 

[See also the Ohelonian characters of Crocodiles, p. 172.] 

These characters, properly so called, may in the cranium be 
regarded as the growing together of the squamosal, parietal, and 
postfrontal bones, which in the Crocodilia leave only a small 
temporal fossa between them, while in the marine Chelonia the 
growth has extended till the foramen is obliterated. Similarly 
there may be supposed in Crocodiles a tendency of the squamosal 
and postfrontal bones to grow down to meet the quadrato-jugal 
and. malar, which growth is seen perfected in Cfkelone , though the 
quadrato-jugal bone is vertical. On the other hand, by enlar¬ 
ging the temporal fossa in the Crocodile so as to divide the post¬ 
frontal from the squamosal bone (towards which there may be 
supposed a tendency in Crocodiles with the temporal fossa largest, 
such as the great G-avial), the postorbital features of the Croco¬ 
dilian head would approximate towards the Testudinata. In the 
vertebral column there is no character which can be considered 
to be Crocodilian, the long tail and chevron bones of Mmijsaura 
being associated with an opisthoccelous centrum, which hitherto 
has not been found in a Crocodile: though occurring in the tail 
and neck, it may be considered eminently Ohelonian, and is pro¬ 
bably only obscured in the back by the formation of the cara¬ 
pace. 

What the pectoral arch would have been but for the peculiar 
envelope of the Ohelonian it is difficult to judge; but as it 
stands, no Crocodilian characters can be recognised. The only 
Crocodilian feature of the humerus is the radial crest, which it 
shares with birds, the Chameleon, and a few mammals. 

The elongation of the proximal carpal bones under the ulna in 
Ghdone is paralleled in Crocodiles. And the elongation of the 
metacarpals and phalanges of Crocodiles is better matched in the 
marine than the land Chelonia. 


18 # 



XS2 mr. n. o. seeley ox osseous besemblxxces 

In the pelvis the shortness of the ilium in marine Chelonia is 
a character which is approximately Crocodilian, but it is rather 
like a less distant removal than a mark of affinity: the form of 
the ischium, too, is least dissimilar in marine Chelonians. 

The approximation of the tibia in Emysaura and CJielone to 
the triangular form is Crocodilian. 

There is a general resemblance in the character of the articular 
surfaces at the joints, and in the absence of epiphyses; but in 
the Chelonia the sharpness of definition increases considerably 
with old age, probably more than in Crocodiles. 


§ 4. Lacertian Characters of Chelonians. 

I do not recognize in the head any community of character 
beyond such generalities as the vertical orbits in Iguana with 

temporal fossse behind them. 

The pelvis is comparable both in the arrangement of the bones 
and in their form. The ilium, however, is attached to the sacrum 
by the middle of its inner surface, and not' by its free end as in 
Chelonians, As in Emysaura , the Laeertian pubes and isehia do 
not meet each other mesiallv so as to define obturator foramina. 
The os pubis of Lizards differs chiefly in being perforated by the 
obturator nerve, and in having the anterior digital process con¬ 
nected by intervening bone with the anterior margin, so as to 
make the form of the pubis roughly triangular, and not tri- 
radiate as in Tcstudo, The ischium is like that in Emysaura ; so 
that when the two bones meet mesiallv their ventral margins 
form a Y-shape in Iguana, the cleft part being behind. 

The resemblance does not cease with the hind limbs, though 
they are usually larger than the fore limbs in Lizards, while in 
Chelonians the inequality is much less marked, and only with 
Emydkns are the hind limbs visibly the longer. 

To make the femur of Emysaura comparable to that of Iguana, it 
would only require that the bone should be straightened, and that 
the trochanter on the fibular side (the great trochanter of mam¬ 
mals) be entirely suppressed. 

There is a general resemblance of proportion and form between 
the subtriangular tibia and fibula. The latter bone is usually 
more slender. The comparison is best made between the Miotic 
Monitor and Emysaura serpentina . 

The proximal tarsals with the bones anehylosed into one row 
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are so similar in Iguana and JSmysaura that they might he easily 
confounded. The distal tarsal bones of Lizards differ in being 
limited to two. The metatarsals and phalanges of Lizards differ 
in being elongated, but approximate best- to J Emysaura and the 
marine Chelonia, which latter similarly have five digits. 

§ 5. The Chameleon-characters of Ghelonians, 

The Chameleon-characters are few. In the head they are seen 
in the backward prolongation of the supraoccipital and parietal 
bones, coupled with the high form of the cranium. The pre- 
inaxillaries are similarly narrow in front; but they do not enter 
into the lateral perforation of the anterior nares, but into the 
superior membrane-covered vacuity which I have already spoken 
of as the middle hole of the skull. 

The palatine bone appears similarly to form the inner floor of 
the orbit. It may be worth consideration whether the Chelonian 
terminal hole in the head does not represent the middle hole 
rather than the true nares, and whether by the prolongation for¬ 
ward of the prefronto-nasal, maxillary, and premaxillary bones, 
nares in front of these might not be circumscribed which should 
be more analogous to the nares of Chamceleon —a view which is 
not unsupported by the existence of long fleshy snouts in some 
Trionychidse. 

The elongated scapula of the Chameleon approximates to that 
of the Tortoise; but the resemblance would seem to be acci¬ 
dental. 

§ 6. The Fhynchocepkalian Characters of Ghelonians. 

The Rhynchocephalian palate has only a resemblance of form 
to the Chelonian; for the maxillary and premaxillary only margin 
it, there is no similar aperture for the posterior nares, and, although 
the palatines are parted from each other as in many Ghelonians, it 
is by the pterygoid bones and not by the vomer, which bone is here 
double and makes the anterior part of the palate. The basioccipi- 
tal and basisphenoid are exhibited on the underside of the head; 
but in the adult they form one bone. The pterygoid gives off a 
strong lateral process into the lateral pterygoid fossa, as in Fodo~ 
cnemis; and the hones diverge against the basisphenoid to reach 
the quadrate, as in Ckelone mitfas ; but there the resemblance 
ends. 

The oblique orbit is surrounded by much the same bones as in a 
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Chelonian, the maxillary and malar below, the postfrontal and 
•quadrate behind, though in Testudo the bone which represents 
the quadrato-jugal, while penetrating the suture between the 
postfrontal and malar, does not reach the orbit; above are the 
postfrontal, frontal, and prefrontal, the latter bone in Chelonians 
rarely being distinct; and in front is a small lachrymal, which is 
not found in Chelonians. 

The nostril aiders from that of a Chelonian in having the pre- 
maxillaries prolonged upwards to he embraced by the front of the 

nasal bones. 

There is a resemblance to Chelonians in the median bones of 
the roof of the skull all being double. 

The quadrate bone is vertical in Hatter ia, and suturally wedged 
in the skull; but it has a form of its own and a peculiar antero¬ 
posterior perforation; and the back of the skull has little in 
common with Chelonians. 

The pelvis is very like that of Emymura , and in old animals 
would probably approach near to Testudo. 

The ischium has the Chelonian shape, with a not dissimilar 
posterior tuberosity; it is, however, united to the pubis only by a 
strip of cartilage as in Iguana . The pubes have between them a 
diamond-shaped cartilage in front, which, fully ossified, would give 
the pubic bones a form like that of the old Testudo. The bones 
are perforated, as in Lizards, by the obturator nerve. The ilium 
inclines a little backward, is flattened, lias the sides subparallel, 
but, as in Lizards, extends beyond the point of attachment to the 
sacrum, 

§ 7. The Serpent-characters of Chelonians. 

In the Boa there is a similar prolongation of the parietal and 
occipital bones backward into a crest and spine. The maxil¬ 
lary bone is similarly introduced into the base of the orbit; and, 
as in Testudo, the posterior boundary is made by the postfrontal 
bone, the upper boundary by the frontal, and the front boundary 
by the prefrontal In the Boa and in the poisonous group the 
small premaxillary is similarly toothless. And though the anterior 
nares are double in Serpents, they are bordered by the nasal, 
maxillary, and premaxillary bones as in Chelonians. 

The method of articulation in the vertebral column, and the 
double hypapophysis in the tail preclude further comparison. 
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§ 8. The Urodelan Characters of Chelonians. 

There is a general resemblance of form between the crania of 
Chelys rnarnmata and the Menopome. The quadrate and squamosal 
bones are as firmly fixed in the skull as in Chelonians, and in the 
Mammata are similarly directed more outward than downward. 
The maxillary and prefrontal make the front and base of the 
orbit; in Salamanders its hinder part is not circumscribed with 
bone* The pterygoid in the Menopome is a large bone like that 
of the Mammata, and the bones are mesialiy parted from each 
other as in Trionyx ; only the separation is made by the basi¬ 
temporal in the Menopome, and not by the basisphenoid. The 
pterygoid in both similarly meets the quadrate. In Tritons the 
quadrate bone is directed forward as in the extinct Ornitho- 
sauria. 

The humerus of the Grerman Salamander has a digital process 
at the proximal end, Tvliich is not likely to recall the ulnar pro¬ 
cess in a Chelonian. The radius is proportionally a very large 
bone, and is greatly expanded at the distal end. The ulna is 
sufficiently similar to that of marine and freshwater Chelonia to 
suggest comparison. 

The carpals in Menopoma have no existence; in the Salamander 
they are well ossified, and, though very different, are more sugges¬ 
tive of the marine Chelonia than of the other types. 

The pubis is unossified in the Urodela; and the ischia are large 
reniform bones unlike those of any Chelonian; but the ilium 
appears to be similar. 

The femur, though having a hemispherical proximal articulation 
and a widened distal end, has proximally a digital trochanter 
unlike that of a Chelonian and more suggestive of an Xguanodont 
Dinosaur’s, 

The tarsals differ in the same way as the carpals; and the 
compressed dicebox-shaped metacarpals and phalanges are in¬ 
termediate in elongation between the marine and land types of 
Chelonians. 

Usually Batrachian bones differ from those of Chelonians in 
being hollow, and in having epiphyses. 
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THE SIMILITUDES OP LXZABD BONES. 

§ 1. The Mammalian Characters of Lizards. 

The nearest approximation to the diverging Y-shaped parietal 
crest of Lizards is the faint Y-erest of certain Seals, like the 
Grey Seal. The few mammals which have the external nostrils 
double never have the division made by the nasal and premaxil¬ 
lary bones meeting mesially, but by a jutting forward of the 
ethmoid. The maxillary bone is similarly excluded in Euminants 
and Pachyderms from a circumscribed orbit, by development of 
the malar and lachrymal bones. 

A change in the forms of the teeth, like that of many Lizards, 
is seen in many mammals in the transition of incisors to canine, 
and to premolars and molars; only the molar teeth of Lizards 
never have a divided fang. 

The ribless neck-vertebras in the Monitor are six; in other 
Lizards there are usually fewer. Oxen have a strong neural 
spine and a well-developed hypapophysis; but neither is rela¬ 
tively ever so long as in the Monitor; and mammals never have a 
long intervertebral ossicle as in Iguana , or a proecelous cup-and- 
bali articulation; in many of the long-necked mammals the 
transverse process is as little developed as in Lizards. The axis 
of Iguana, with its large forward-reaching neural spine, and large 
odontoid process placed immediately under the neural canal, 
might well be compared to a mammals. In long-necked mam¬ 
mals like the Giraffe there is a similar obliquity in the articula¬ 
tion in the centrum, its upper part leaning forward. 

The dorsal vertebra agree with those of all mammals except 
Cetaceans in not having the ribs supported on transverse pro¬ 
cesses, though a few early vertebra in the Dragon have a short 
massive lateral process to which the large head of the rib arti¬ 
culates, They resemble Myrmecophctga and Cetacea in having 
the rib attached only to its own proper vertebra. They resemble 
true Whales in the articulation being strictly single, but differ 
in the expanded cup-shaped articular head, which is sometimes 
vertical This single-headed condition is seen in the hinder ribs 
of many mammals and in Qrnitliorhpiclius. 

The dorsal region has the visceral surface of the centrum 
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generally rounded and smooth. The neural arch in the early 
part of the hack is usually directed forward in mammals, as it is 
in the back of Iguana ; and in the lumbar region of mammals the 
neural spine is usually quadrate and erect as in the back of 
Monitor. 

The tail in long-tailed mammals like the Marsupials and Mono- 
tremes rarely includes more than twenty vertebra), except in 
Faradoxurus , while in Monitor there may be more than 100. 
The transverse process is more persistently developed in the 
mammalian caudal region than in Lizards; in Lizards the neural 
arch is the persistent part. 

The ribs of Lizards appear to consist of a variable number of 
parts determined by the state of the specimen as fresh or dry. 
Taking three as the normal number in Iguana , the same number 
of parts may be seen in a few ribs of some Porpoises; and in 
OrnithorJiynchus there is a long unossified element between the 
dorsal and sternal ribs. 

The pectoral girdle resembles that of a Monotreme in con¬ 
sisting of scapula, coracoid, clavicle and interclavicle, while the 
mammal differs in the coracoids not meeting the sternum, and in 
those bones being divided by two others not seen in Lizards, -which 
are named the epieoracoids. The episternum or interclavicle is a 
T-shaped bone in both, which carries the clavicles [often] on its 
cross bar in front, and in the mammal meets the proximal end of 
the sternum behind, while in the Lizards it extends meslally 
down the front of the large lozenge-shaped sternum. The ends 
of the cross bar in some Lizards unite with a process of the 
coracoid; in the mammal they extend along the clavicle nearly 
to the acromion process of the scapula. The scapula of the Mono¬ 
treme, with its anterior lateral acromion-process, situate as in 
Cetaceans, is like the scapula of Iguana , where, however, the pro¬ 
cess is much longer—though in Monitor the coracoid unites with 
the whole side of the scapula, so that there is no true acromion. 
In the Monotreme the clavicle extends to this process; in the 
Lizard it extends beyond it to the suprascapula. The massive 
coracoid of GhamSeon or MaUeria is more like that of Mono- 
tremes than the emarginate bones of ordinary Lizards. 

The diamond-shaped sternum of the Pike-Whale is relatively 
smaller than in Lizards, and has different relations ; and, except 
in Chameleons, it is not usual for Lacertians to have the sternum 
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formed of elements placed one behind the other, as in mam¬ 
mals. 

The limb-bones with their epiphyses remind ns of mammals’ 
and Salamanders 5 , though in the larger bones the resemblance ot 
form is small. Bears, like Lizards, have the ulna larger than the 
radius: mammals have the bone compressed from side to side as 
it is in Lizards; but in mammals the proximal end is usually 
prolonged beyond the articulation. The carpus, metacarpus, and 
phalanges are very like in form to those of mammals, except that 
in Lizards the phalangeal bones are more elongated. 

There is considerable resemblance in the pelvis to that of a 
mammal, so that if the pelvis were turned round about the 
sacrum so that the ilia were directed forward, little would be 
needed to make the pelvis mammalian, beyond the prolongation 
mesiaily backward of the pubes to meet the ischia and so form 
obturator-foramina, a suppression of the prepubie angle of the 
pubis, and an expansion of the free end of the ilium. 

The femur is unlike that of any mammal in having the inner or 
tibial trochanter of the proximal end greatly developed, and the 
outer or great trochanter suppressed—as well as in having the 
articular head compressed, which is also a feature of the humerus. 
The inner trochanter of the femur of Omitkorhynckiis is similar ; 
but the bone in no other respect is like that of Lizards. 

There is no patella in Lizards. The tibia differs from most 
mammals’ in being, at the proximal end, compressed from front to 
back; in Dasyurus it is subeylindrical. The fibula differs from 
mammals’ in articulating with the side of the femur. The tarsus 
is not mammalian; and the other bones of the foot differ from 
mammals’ chiefly in their great length. 

§ 2. The Avian Characters of Lizards . 

The single premaxillary extends between the nares and between 
the termination of the nasal bones, after the manner of birds; 
but in birds the lateral rays of the bone diverge backward, and 
form that part of the palatal border which in Lizards is made by 
the maxillary bones; and in Struthious birds the premaxillaries 
make a conspicuous part of the palate. 

The free motion of the quadrate bone is avian; but the bone 
does not articulate with the wall of the brain-case as in birds. 
The baslsphenoid in Struthious birds gives off* similar lateral pro- 
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cesses to articulate with the pterygoid; and the presphenoid is 
similarly prolonged forward between the pterygoids. These 
bones, though smaller in the bird and of different form, similarly 
diverge behind, and unite with the inner sides of the quadrate 
bones, lapping behind the process which the quadrate of the bird, 
in common with that of the Ehynchocephalian, sends forward and 
inward. 

There is a general resemblance between the form of the dorsal 
vertebrae in Monitor and in birds, so far as concerns the shape of 
the neural spine, the length of the centrum, and the concave side- 
to-side outline of the articulation seen on the under surface; but 
Lizards, unlike birds, Crocodiles, and Salamanders, have no trans¬ 
verse process, which in the neural arch of birds forms a platform 
down the back, to which the second head of the rib articulates. 
The elongation of the neck, the shortness of the tail, and the 
anchylosis of the sacral vertebrae in birds are unlizardlike. 

The pectoral arch of Struthious birds may be compared to 
that of Chamaleon. The sternum is similar, and gives attach¬ 
ment to short broad coracoids, which make the acetabulum for 
the humerus, with an elongated unexpanded scapula. 

Carinate birds have the clavicles as well developed as in ordi¬ 
nary Lizards; and then, as in Monotremes, they similarly arti¬ 
culate with the small acromial process of the scapula, but do not 
reach beyond it as in Lizards. In the Penguin the scapula is 
almost as much expanded as in Lizards; but the acromion is 
short and not given off from the middle of the front margin, but 
from near the union of the bone with the coracoid. ' If the keel of 
the bird’s sternum represents the interclavicle of Lizards, it is not 
often that it preserves, as it does in the Shrike, the transverse bar 
of the T-shape ; the interclavicle of Iguana has an incipient keel; 
and, in general, the interclavicle of the bird may be supposed to 
be formed, like that of the Skink, in a +, if it exists at all. 

The ribs of true Lizards never show the epipleura characteris¬ 
tic of birds, which are well developed in Hatteria ; nor do the ribs 
usually consist of so few as two elements, though often as many 
sternal ribs articulate with the sternum in Lizards as in birds. 

The ■ humerus corresponds closely with that of carinate birds, 
and from the Parrot differs chiefly in not having the radial crest 
so much compressed, in not having the ulnar process excavated 
for a pneumatic foramen, and in having the distal end more ex¬ 
panded from side to side. 
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The ulna and radius ratlier resemble those oi Strutliious than 
carinate birds, since carinate birds have not the proximal end of 
the ulna so large, or the whole bone so much compressed, and 
they usually have the distal end impressed mesially so as to make 
the articulation pulley-shaped. In Strutliious birds, too, the 
distal end of the bone is more expanded from side to side. The 
radius corresponds with the Ostrich better in proportion than in 
the form of the articular ends. 

The resemblances in the remainder of the skeleton are very 
slight. Even the femur, though similar in proportion, differs in 
wanting the external trochanter, and in having an. internal tro¬ 
chanter (which in birds is not developed), in having the proximal 
articulation large and terminal instead of at right angles with 
the shaft as in birds, and in having the condyles of the distal end 
less divided in those few Lizards which, like the Monitor, show 
indications of a dividing groove. 

The phalanges are often similar, and the claws are compressed 
from side to side. 


§ 8. The Crocodilian Characters of Lizards. 

UmmastLv and Iguana are Crocodilian in having the frontal and 
parietal bones single and the nasals double. The frontal bone 
similarly divides the orbits. The downward direction of a process 
of the pterygoid and of the transverse "bone, so that they fall 
within the lower jaw, is Crocodilian. 

Those Lizards (like the white Skink) which after the first two 
vertebrm have cervical ribs, never have them of the jyshape with 
double heads which characterizes Crocodiles. 

Only in the earlier dorsal vertebra of the Dragon are there 
short transverse processes to the vertebrae ; but they are given off 
from the centrum, and are never notched for ribs after the 
maimer of Crocodiles, but are single-headed and shorter and 
stronger. In the tails of many Lizards, however, the transverse 
processes are even more developed than in the Crocodile, especi¬ 
ally in Vromastk r ; and in Lizards the vertebra? are more nume¬ 
rous. They usually have the articulation of the centrum oblique, 
while in Crocodiles it is vertical; and in Crocodiles the centrum 
is more compressed from side to side. In the young Crocodile 
the articular faces of the caudal centrum are flat or slightly 
convex as in mammals, and so far unlike Lizards’. 

The pectoral arch of the Crocodile differs from that of true 




191 


BETWEEN TYPICAL REPTILES AJsB OTHER ANIMALS. 

Lizards in wanting an episteriiinn and clavicles, as well as in the 
forms of the coracoids and the seapulse. The sliapes of the pectoral 
hones are points in which the different Lizards differ greatly among 
themselves—the Skink having the episteriram +-shaped, with 
expanded clavicles. In Monitor the scapula adjoins the coracoid 
along its whole length ; in UromastLv the scapula lias no acro¬ 
mion process; in Stellio the clavicles are "brought down to the 
anterior margin of the sternum ; and in the Dragon the scapula 
is like that of the Crocodile. 

The humerus similarly has a compressed proximal articulation; 
but the bone in Lizards puts on many other characters not seen 
in Crocodiles, such as the twist in the bone, the widening of the 
distal end, the development of the distal condyles, the thickening 
of the radial crest, and the formation of an ulnar tuberosity. With 
a general resemblance, the ulna has scarcely a Crocodilian charac¬ 
ter beyond a compression of the bone from side to side; for though 
the inner outline of the bone in Lizards is concave, its outer out¬ 
line is straight, and not convex as in Crocodiles, so that the prox¬ 
imal end of the bone in Lizards becomes more massive, is more 
prolonged on the outer side, and a concave articulation is made in it 
for the humerus. 

The radius has a straight Crocodilian cylindrical shaft, but de¬ 
velops characters of its own in the concave proximal end, and in 
the process of the distal articulation, which, like that of the 
mammalian tibia, is directed inward. 

The carpus is very unlike; but the metacarpals and phalanges 
differ but little. 

There are no Crocodilian characters in the pelvis. 

The Lizard femur is less unlike the Crocodile than the hume¬ 
rus, being similar in proportion, and having a similarly compressed 
articular head ; but while in Crocodiles the articular head is so 
directed as to give a convex outline to the hinder side of the 
proximal end of the bone, in Lizards the corresponding surface 
is concave; 'and the tuberosity', which on the inner side of the 
shaft in Crocodiles is- scarcely a prominence, in Lizards becomes 
the large inner trochanter, which is especially prominent in Skinks, 
and but slightly prominent in the Dragon. ■ 

• There is much resemblance in the proportions of the tibia and 
the fibula: but in Lizards the distal end of the tibia sends a pro¬ 
cess downward and inward as in mammals, and the proximal end 
of the bone is compressed on the inside; in Lizards the fibula is 
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more compressed from side to side at the distal end, and its proxi¬ 
mal end usually curves backward. 

There are many points of difference in detail (in the metatar¬ 
sals and phalanges), but nothing inconsistent with both having 
bad a primitive plan in common. 

§ 4. The Chelonian Characters of Lizards. 

There is no community of character in the skull, or vertebral 
column, or pectoral girdle, beyond such features as all reptiles 

have in common. 

In the humerus of Emysaura , however, are found all the 
points of the lacertian humerus; only they are exaggerated to 
an extent which might be considered grotesque. 

In the os pubis of Uromastix and the Dragon the prepnbic 
angle is prolonged into a digital process similar to that of a 
Chelonian. The ischium of Emysaura is similar to that of Iguana. 
But there seems to be in the ilium of Lizards always an angular 
process in front above the acetabulum, of which Chelonians give 
no indication. 

The characters of the Lizard femur, like those of the humerus, 
are burlesqued by Emysaura ; and a new character is added 
by the development of a great trochanter. 

The tibia and fibula would correspond very well with Emysaura 
but for the greater stoutness of the bones in the Chelonian. 

The tarsus corresponds generally; and the bones of the Emy- 
dian digits may be matched by those of the "White Skink. 

§ 5. The Serpent-characters of Lizards. 

The parietal in Iguana sometimes has a median ridge approxi¬ 
mating to that of Fython. The squamosals in Serpents are always 
prolonged backward ; but in Lizards the parietals are prolonged 
with them and over them. The nares, of both are divided by a 
single premaxillary. The orbits are similarly vertical. The 
pterygoid bones are very similar in their forms and in their con¬ 
nexions with the quadrate, transverse, basisphenoid, and palatine 
bones; and in Iguana they are similarly divided from each other 
mesial !y. The palatine bones of Serpents, like those of llatteria , 
carry teeth, and similarly abut against the maxillary, and similarly 
are divided by the vomer; but in the Boa the palatine is a nar¬ 
row bone 
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The vertebral column of -Serpents resembles that of Iguana in 
the form of articulation of the neural arch by addition of a zygo- 
sphene; but the Iguana lias the neural spine inclined backward 
and thickened posteriorly* which is not the case in Serpents; also 
in transverse section the part of the arch at the base of the neural 
spine which is convex in Serpents, in Lizards is concave. The 
articulation for the rib is more elongated vertically in Serpents 
than is usual in Lizards. 

§ 6. The TJrodelan Characters of Lizards, 

As in Bhynchocephalia and Ophidia the palatine abuts against 
the maxillary and carries a second row of teeth, the pterygoid 
and palatine are more expanded than in Lizards (in this rather 
recalling ChamceleoTi), and, with the parasphenoid between the 
pterygoids, in the Hell-bender, make a closed palate. 

The nasal sacs are double, and in the Hell-bender appear to 
be surrounded by a similar set of bones to those which mar¬ 
gin the anterior nares in Monitor . 

As in Monitor , the Hell-bender does not prolong the maxillary 
arch backward, and the orbit has no margin of bones behind ; the 
animal is unlike Monitor in having all the median roof-bones of 
the skull double. 

Supraoccipital and basioccipital in tbe Hell-bender would seem 
not to exist, though the posterior part of the basitemporal looks 
as though it might well become a basioccipital bone like that 
of mammals. 

The atlas of the Hell-bender has a strong resemblance to the 
axis of mammals and Lizards, what would he called the odontoid 
process fitting into the vacuity where the basioccipital is usually 
found, while the flattened lateral facets of the centrum fit on to 
the exoccipital bones. And this would raise the question whether 
if a vertebra with the characters of an ordinary atlas came to he 
developed between this vertebra and the skull, its centrum would 
not go to form a basioccipital bone. The outline of a vertebra in 
Hell-bender is very similar to that in Skink, differing in more 
perfect suppression of the neural spine, and in the development 
of transverse processes from the centrum, which in many Sala¬ 
manders are double-headed. These processes are long in the 
Hell-bender; in Triton they are short, and give attachment to 
double-headed ribs, which have in the middle of their hinder 
margin an epipleural element, also seen in the earlier ribs of the 
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German Salamander. The transverse processes are directed 
backward; and the chevron bones of the tail are anchylosed to the 

centrum. 

The scapula and coracoid are the only elements of the pec¬ 
toral girdle ossified in Salamanders ; the coracoids are widely di¬ 
vided by cartilage. There is a general correspondence of this 
part of the pectoral arch to that of Skink, except that the acro¬ 
mion in Salamander is a very wide short process which unites 
along its length with the coracoid. The latter bone has much 
the form seen in Hatteria . 

The humerus and femur are both distinguished by the curious 
digital trochanters of their proximal ends. With regard to the 
other bones, along with a general resemblance of form, which from 
the absence of epiphyses cannot be traced in the articulations, 
there is a greater tendency in the bones to enlarge at the distal 
end than is the case with Lizards. 

The ilium has the Lizard-direction upward and backward; but, 
as in Chelonians, it does not extend beyond its transverse 
process. 


PAST IT. 

THE SIMILITUDES OE SERPENTS* BONES. 

The absence of limbs and pectoral and pelvic arches limits com¬ 
parisons to the head and vertebral column, which latter is so 
unlike what is characteristic of other types that the similitudes 
of Serpents’ bones are necessarily few. Little in common with 
mammals will be noticed beyond the large development of the 
parietal and frontal bones, and the parietal crest seen in the Boa 
and Python, of which an analogue may be noticed in Dasyurus, 
Thjheums , and the Spotted Hyaena. An analogous form'of the 
neural arch, but with the zygapophysial characters which are an¬ 
terior in Serpents developed at the posterior end of the arch, occurs 
in the lumbar vertebras of Armadillos and Myrmecophaga ; but 
the centrum in those animals is unlike that of a serpent’s vertebra. 

The,resemblances to the bird are chiefly in the large share which 
the parietals take in covering the brain, and in the function of 
the I rentals in completing the covering in front, in the basisphe- 
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noirl having articular facets for the pterygoid bones* as in Lizards, 
and in the similar prolongation of the presphenoid bone forward. 
The pterygoid bones, as well as the palatines, are similarly divided 
from each other mesially; in birds, however, they are toothless 
and small, and have attachments only with the quadrate, pala¬ 
tine, and presphenoid. The quadrate bone is free in Serpents, 
but of more typically laeertian than avian form; and in Birds 
the squamosal bone enters into the wall of the brain-case, while 
in Serpents it has not even osseous union with the brain-ease, 
though more closely applied to it than is the case with the bone 
in Lizards. 

There appear to be no Crocodilian characters beyond those 
enumerated already, p. 17-1. 

The Chelonian characters are chiefly those mentioned on p. 184. 

The Lizard-characters of the vertebral column and palate are 
chiefly given on p. 182. 

The IJrodelan characters are some points in the head, such as 
the suppression of alisphenoids and orbitosphenoid bones. 


1 made the foregoing comparisons many years ago for my 
own use as a basis for other researches, and now offer them as a 
contribution in aid of a better understanding of the term osteo- 
logical affinity in the reptilian ordinal groups, in the hope that 
they form, a Catalogue Eaisonne of the more obvious osseous 
‘resemblances and points of supposed affinity, to which compa¬ 
rative anatomists, dealing with new animals or with questions of 
genetic relation, may have need to refer. And if, by indicating 
the marked broad resemblances between a few organic types, 
naturalists should find their toil lightened when pondering the 
causes of these similitudes and of the more familiar structural 
differences with which they are coupled—by here seeing at a 
glance animals in which the resemblances are found, —I venture 
to suggest that perhaps a similar synthetic examination of the 
animal kingdom may furnish data, for a morphological demon¬ 
stration of the method of organic evolution, and' for that more 
definite knowledge of the nature of the relations between one 
group of .animals and' another winch the classifications of the 
future will aspire to express. 
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Notes on the Letters from Danish and Norwegian Naturalists 

contained in the Linnean Correspondence. By Professor J. C. 

Schiojjte, of Copenhagen, 

[Bead June 18,1874.] 

Amongst the treasures preserved by the Linnean Society, one of 
the most important is the correspondence of the King of Natu¬ 
ralists. It is true that for the appreciation of his own works and 
genius this vast collection is of minor value, because the letters 
are those of his correspondents and not his own. But Linnaeus 
was the centre of the scientific world at his time and in his own 
department, such as no other man of science ever was to a similar 
degree ; and this enormous mass of communications sent to him 
by contemporary naturalists of every nation and every class, 
through a series of years, give in their totality a most interesting 
and unique picture of that whole period in the history of science, 
and throw so much light on many points in it, that this history 
certainly never can be properly written without a most ample use 
of this correspondence, such as has not yet been made. . 

It was therefore a great satisfaction to me to be enabled, by 
the Mud permission of the Linnean Society, to copy those letters 
to Linnaeus, preserved in its library, which had been written by 
naturalists in Denmark and Norway. As many of these letters as 
seemed to have any interest have now been printed, exactly tran¬ 
scribed (a few only in extracts) in the seventh volume of the ‘Natnr- 
historisk Tidsskrift,* pp. 383-509; and their historical value has 
been amply demonstrated by the quantity of new in formation which 
Mr, Grosck has derived from them and embodied in his work on 
the Zoological Literature of DenmarkIn order to explain 
fully the importance of these documents for the history of natural 
science in Denmark, I should have to trespass too far on the in¬ 
dulgence of mj readers 1 ; but a few short observations on the 
principal authors of them may perhaps not be unacceptable. 

The letters printed in the ‘ Naturhistorisk Tidsskrift * are 130 
in number, including a very few to the younger Linne. The fol¬ 
lowing are the principal writers. 

1* JBdtfa, Joh. de JBuchvald, Professor of Medicine at Copen¬ 
hagen (five, letters). 

* ‘Ldaigt o?er Banm&rfes Zoologiske Literatmf Pi II. vol. i. pp. 293-302, 
321, 335, 339, 355,360,414, 417,438-440, 451, 461. 



' DANISH AND NORWEGIAN NATURALISTS. 1ST 

2, G. T. Holm , a favourite pupil of Linnseus, who bad great 
expectations of him. He died very young; and hitherto hut little 
was known of his life. His letters (three) give very valuable in¬ 
formation on the efforts made by the Danish Government in 
order to resuscitate the study of natural history, which had lain 
dormant in Denmark since the time of Bartholinus and Steno. 

3. 6r. O. Oeder , the founder of the Botanical Garden at 
Copenhagen, and the first editor of the well-known work published 
by the Danish Government, the ‘ Flora Banieaf (Sis letters.) 

4 j?. Aseamus , the First Professor of Zoology at Copenhagen. 
(Sis letters.) 

5. C, G. Kratzenstein, Professor of Medicine and author of the 
original test to the splendid work on shells by Eegenfuss (" Chois 
d@ Coquillages 5 ) published at the expense of the King of Den¬ 
mark. This test was withdrawn and another substituted for 
it, a very curious and hitherto but imperfectly understood episode 
in literary history Also with regard to the great expedition 
to Arabia sent out by the Danish Government, which resulted 
in the well-known works of Niebuhr and Eorskahl, many new 
and interesting details are contained in the letters of Kratzenstein 
(six in number), Oeder, and Holm. 

0. 0. J! Bottholl , afterwards Professor of Botany, author of 
several works in that department. (Five letters.) 

7. If. Th. JBrimmch, Professor of Zoology and Mineralogy at 
Copenhagen, author of £ lehthyologia Massiliensis,’ c Omithologia 
■ Borealis; * a friend of Jos. Banks, E. Tennant, Solander, &c. 
(Sixteen letters.) 

After my return from London with the copies of these letters, 
I had occasion to examine the papers and manuscripts formerly 
belonging to Briinnich, and now preserved at the University 
library at Copenhagen. I had the great pleasure of finding 
amongst them nine autograph letters from Lnmseus, answers to a 
corresponding number of those from Briinnich. They have been 
printed in the * Nafcurhistorisk TidsskriftJ vii. pp. 510-521. ■ Th© 
two savants had never met; but they understood and appreciated 

* It was originally intended to publish this work by subscription; and a spe¬ 
cimen of the circular issued by Begeufuss, probably th© only one existing, is 
bound up with Linnseus’s copy of the work in the library of the Society. 
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each other thoroughly; and their correspondence bears strong 
testimony of their mutual esteem and sympathy. 

8. Lorenz Spengler , the widely known collector of shells, whose 
collection, containing a great number of types, is still preserved 
at Copenhagen. (Four letters.) 

9 and 10. Sans Strom and I. JE. Gunner us, Bishop of Throndhjem, 
able and industrious observers of nature in Norway and authors 
of many, for their time, valuable papers. (One and five letters.) 

11. 0 . JF. Miiller , the author of £ Zoologia Danica 5 and so many 
other distinguished works. Like Brunnieh, he knew Linmeus 
only by correspondence; but it is noticeable that the latter 
never entered into so cordial relations with him as with Brim- 
nick (Fifteen letters.) 

12. Joh. Gkr . JFabrieius, the great entomologist and the ablest 
of Linnaeus's personal disciples. Amongst the twelve letters in 
this collection is also the one (without date, but from other 
sources known to have been written in 1766) in which he sub¬ 
mits to Linmeus his new method of analyzing and classifying 
insects. 

IS. Johan Zoega, a botanist of great ability, but who unfortu¬ 
nately was compelled from various circumstances to abandon na¬ 
tural science and enter on an administrative career. In this he 
distinguished himself greatly; but natural history sustained a 
severe loss. He studied at Upsala together with his cousin, Job, 
€lir* Eabricius; and it is recorded that Linnmus once said, 
"When I see Fabricius with an insect, and Zoega with a moss, 
I take off my hat and salute my roasters.” The twenty-six 
letters from Ms pen contain a great mass of valuable personal and 
scientific details. 

14. Martin Thhl, the celebrated author of the c Symbol® Bota¬ 
nic®/ £ Eclog© American®/ &c., himself a devoted personal dis¬ 
ciple of Linmeus. (One letter.) Besides these, there are letters 
from the statesman J. H. E. Bernstorff, the historian Sulim, and 
other men of fame. 

I he correspondents of Linn®us very frequently sent him de¬ 
scriptions and annotations of plants and animals; and many 
entries and alterations in the various editions of the 4 S 3 r stema 
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Naturae’ may doubtless be traced to this correspondence. The 
often voluminous descriptions, sometimes accompanied by draw¬ 
ings, which form enclosures or parts of the letters in question, 
have not been reproduced in the 4 Naturhistorisk Tidsskriftf as 
not having sufficient value in proportion to the space they would 
occupy. But as an instance of how the correspondence illustrates 
the systematic works of Linnseus, we may mention the follow¬ 
ing, In the second edition of £ Fauna Sueeica ’ we find under 
the genus Hydra a species called triticea; but in the twelfth 
edition of the 4 Systema Natural this is omitted, and rightly 
so. From one of the letters of Fabricius we gather in what 
way Linnaeus was led to correct the error; for Fabricius here 
communicates to him that a certain Schun (whose name is pro¬ 
bably misspelt), minister at Bamf, had informed him that these 
supposed Hydras, which occur frequently on the coast, were only 
the ova of Buceinum lapillus, L. This letter is written from 
Edinburgh, 17 September, 1767 (Naturhistorisk Tidssrkrift, vii, 
p. 459). 

But as I have already said, it is for the appreciation of Lin¬ 
naeus’s contemporaries and his influence on them (in short, of 
the Linnaean period in natural history) that this correspondence 
is principally valuable ; and 1 may perhaps, in conclusion, be per¬ 
mitted to express a hope that some writer thoroughly qualified 
for the task may be found inclined to work up in an exhaustive 
manner the vast store of material for the history of science which 
I feel sure must be contained in this remarkable collection of 
letters, 

Copenhagen, April 1871. 


On the Classification of the Animal Kingdom. By T. H. Huxlev ? 
LL.D., See. B.S., F.L.S., &c. 

[Bead December 3rd, 1874.] 

In the twelfth edition of the 4 Systema Naturae ’ Linnseus gives 
the following definition of the object of classification;— 

u Methodus, anima scientist, indigitat prime intuitu, quodcunque 
corpus naturale, ut hoc corpus dicat proprium suum nomen, et 
hoe nonien qmecumque de nominate corpore beneficio seculi iuno- 
tuere, ut sic in summa confusione rerum apparent!, surnmus eon- 
spieiatur JSfatime ordo SJ (L c, p. 13). 
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While entertaining the same general conception of classificatory 
method, Cuvier saw the importance of an exhaustive analysis of ■ 
the adult structure of animals. The most complete investigation of 
the hind ever made under the direction of a single mind, and far 
surpassing all previous attempts in extent and thoroughness, is 
contained in the 4 Lecons d J Anatomie Comparee J and the e Begne 
Animal.® Cuvier’s classification is purely morphological; it is 
an attempt to enunciate the facts of structure determined in his 
time, and largely by his own efforts, in a series of propositions 
of which the most general are the definitions of the largest groups, 
and are connected by a series of subordinate, differential proposi¬ 
tions -with those which constitute the definition of the species. 

In his great work, the * Entwiekelungs-Geschidite der Tkiere/ 
Von Baer, among other contributions to science of first-rate im¬ 
portance, showed that our knowledge of an animal’s true struc¬ 
ture must be imperfect, unless we are acquainted with those 
developmental stages (which are successive structural conditions) 
through which the animal has passed in its way from the ovum 
to the adult state; and, since 1828, no philosophical naturalist 
has neglected embryologieal data in forming a classification. 

In 1859, Darwin, in the 4 Origin of Species,® laid a new and firm 
foundation for the theory of the evolution of living beings, which 
had been hypothetically sketched out by Lamarck, and thereby 
introduced a new element into Taxonomy. If a species, like an 
individual, is the product of a process of development, the 
character of that process must be taken into account when we 
attempt to determine its likeness or unlikeness to other spe¬ 
cies ; and Phylogeny, or the history of the evolution of the 
species, becomes no less important an element than Einbryo- 
geny in the determination of the systematic place of an animal. 
The logical value of phylogeny, therefore, is unquestionable ; but' 
the misfortune is, that we have so little real knowledge of the 
phylogeny even of small groups, while of that of the larger groups 
of animals we are absolutely ignorant; To my mind there is full 
and satisfactory proof of the derivation of Uqtms from Eijtparion, 
and of this from an Anehitherioid ancestor; and there is much 
to be said in favour of the derivation of other genera of existing 
Mammals from their Tertiary, predecessors. There are also pretty- 
clear indications of the series of changes by which the Ornithic 
arose out of the Reptilian type, and the Amphibian from the 
Dish; but I do not know that as much can be said-of other large 



CLASSIFICATION OF THE ANIMAL KINGDOM. 


201 


groups. We are reduced to speculation—to tlie formation of 
more or less probable hypotheses; and, though I believe that phylo¬ 
genetic speculations are of great interest and importance, and are 
to be reckoned among the most valuable suggestors of, and guides 
to, investigation, I think it is well to recollect, not only that they 
are at present, for the most part, incapable of being submitted to 
any objective test, but that they are likely long to remain in that 
condition* For the ultimate test of the truth of a phylogenetic 
hypothesis is the historic record of the succession of living forms 
contained in the fossiliferous rocks; and the present state of 
geology gives no encouragement to the supposition that even the 
whole series of fossiliferous rocks represents a period coextensive 
with the existence of life on the earth. In speculating on these 
subjects, it is constantly needful to remind oneself, even now, that 
there is every reason to believe that all the leading modifications of 
animal form were existent at least as early as the close of the 
Palaeozoic epoch; and though it is true that the fossiliferous 
Palaeozoic rocks are thicker than all the rest put together, yet 
the amount of progress in evolution from a mpner to the fully 
differentiated Yertebrata of the Trias bears an enormously larger 
ratio to the amount of progress from the Triassic vertebrates to 
those of the present day. All such comparative measurements 
as these are but rough aids to the imagination ; but the Xnverte- 
brata yield even stronger evidence in the same direction. The 
larger divisions of the Arfhropoda were completely differentiated 
in the Carboniferous epoch; so were those of the Mollusks and 
those of the Eehinoderms. The great desideratum is the discovery 
of estuarine and freshwater formations of Silurian, Cambrian, and 
Laurentian date. At the present moment, I do not think that 
any one is in a position to form even a probable guess as to 
what will he found in such deposits. 

Taxonomy should be a precise and logical arrangement of veri¬ 
fiable facts; and there is no little danger of throwing science into 
confusion if the taxonomist allows himself to be influenced by 
merely speculative considerations. The present essay is an attempt 
to set a good example, and, without reference to phytogeny* to 
-draw up a classification of the animal kingdom, which, as a fair 
statement of what, at present, appear to be well-established facts, 
may have some chance of permanence, in principle, if not in 
detail, while the successive phylogenetic schemes come and go. 
ISTo doubt the increase of our knowledge of embryology will largely 
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moclifj any conclusions which may be based upon our present 
imperfect acquaintance with the facts of development; and, in 
many cases, it is impossible to do more than suggest the conclu¬ 
sions towards which these incomplete data tend. 

Among those animals which are lowest in the scale of organi¬ 
zation there is a large assemblage, which either present no differen¬ 
tiation of the protoplasm of the body into structural elements; 
or, if they possess one or more nuclei, or even exhibit distinct 
cells, these cells do not become metamorphosed into tissues—are 
not histogenetic. In all other animals, the first stage of develop¬ 
ment is the differentiation of the vitellus into division-masses, or 
blastomeres , which become converted into cells, and are eventually 
metamorphosed into the elements of the tissues. For the former 
the name Protozoa may be retained ; the latter are coextensive 
with the Metazoa of Haeckel. 

I. The Protozoa. 

The movements of the body are effected either by pseudopodia 
or by cilia, which latter may either be small and numerous, or 
long and single, and at most two. "When pseudopodia are the only 
instruments of progression, the animal maybe termed a myxopod; 
when numerous cilia, a triehopod; when single or double fiagelli- 
form cilia, a mastigopod. 

Among the Protozoa, two groups are distinguishable:—1. The 
Monera ; 2. The JUndoplastica, 

1. The Monera .—There is no ci nucleus.” Our knowledge of 
these forms and of their relations is largely due to Haeckel, who 
has shown that several of them present a remarkable alternation 
of conditions. Thus, Protamaiba is a myxopod which may become 
encysted, and, in that condition, divides into several portions which 
are set free and resemble the parent, or are myxopods. Proto- 
monas is a masiigopod which becomes encysted, divides, and gives 
rise to myxopods, vvhich subsequently become converted into mas- 
tigopods. Mymstrim is a myxopod which becomes encysted, di¬ 
vides, and the products of division become enclosed in ovoid cases, 
whence they emerge as myxopods. Vampyrella is a myxopod 
which devours GompJionema and other stalked Diatoms, encysts 
itself on their stalks, divides, and gives rise to new myxopods. 
In Protomym , the primitively independent myxopods unite into 
piasmodia, Although our knowledge of the structure of the soft 
parts of the Foraminifem is imperfect, and the case of Gromia sug- 
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gests caution in assuming that they are all devoid of nuclei, it is 
probable that the great majority of the Eoraminifera resemble 
Protogenes and belong to this division, the extent of which will 
doubtless be greatly enlarged by the discovery of new forms. 

2. The Endoplastica .—The application of the term “ nucleus ” 
to the structure commonly so called in this division of the Pro¬ 
tozoa, to a certain extent implies a belief in its being homologous 
with the histological element to which the same name is applied; 
and I prefer to revive a term I once proposed for the latter, and 
to call the body at present in question “ endoplast.” It may or 
may not be the homologue of the histological nucleus ; and with¬ 
out expressing any definite opinion on that subject, I wish to 
leave it open for further consideration. 

It is remarkable that among these Endoplastica there is a series 
of forms which run parallel with the Monera. Thus Amoeba is like 
a Protamceba with a nucleus and, commonly, a contractile vesicle. 
The Infusoria Elagellata are comparable to Proiomonas with the 
same additions, and attaining a considerable degree of complexity 
in N'octiluca. 

The Grregarinidse repeat the series of forms of Myxastrum, though 
some become divided into several segments, and, as E. Yan Bene- 
den has shown, acquire muscular fibres. 

The Aeinetidm and the Badiolaria apparently have their moneral 
representative in Actinophrgs sol, though the conversion of the 
pseudopodia into suckers in the Acinetidm distinguishes them re¬ 
markably. 

On the other hand, while no moneral trichopod seems yet to 
have been discovered, the trichopod type is richly represented, in 
this division, by the Catallacta of Haeckel, and by the Infusoria 
Ciliata, of which I think the Catallacta should form only a sub¬ 
division. 

It is among the Ciliata that the Endoplastica attain their greatest 
degree of complexity, by a process of direct differentiation of their 
protoplasmic substance into tissues and organs, without the inter¬ 
vention of cell-formation. 

I have recently examined several genera of Infusoria ( Para¬ 
mecium , Balantidium, PPyetotherus, Spirostomum ) with great care 
—using very high microscopic powers (1200-2000 diameters), 
employing osinic acid (which at once kills and preserves un¬ 
changed the tissues of the Infusoria) and other reagents, and 
comparing them with such truly cellular organisms of similar size 
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as Opalina ; and 1 must express my entire agreement with Von 
Siebold and with Haeckel in their conclusion, that the protoplasm 
of these animals is not differentiated into cells. 

At most there is an excessively minute, and sometimes regular, 
granular structure, which is found in the endoplast, as well as 
elsewhere, and appears to me to be altogether similar to that 
of the protoplasm between the nuclei of Opalina . But although 
the bodies of the Infusoria contain no cells, they may be differ¬ 
entiated into very definite tissues. In the genera mentioned, 
the so-called “euticula” is, I believe, simply the transparent outer¬ 
most layer of the protoplasm, and the cilia are directly continuous 
with it. Beneath this is a well-marked cortical layer, in which 
the “ trichocysts” of Paramecium are situated, and which, in Spi- 
rostonmm , Balantidium , and JSFyctotherus , presents the distinct 
muscular fibres described by Stein and others. The inner substance 
is, in some (. Balantidium, e. g,\ semifluid, and undergoes an obvi- 
ons rotation; but in Nyctother us , not only is there no movement 
of this substance, hut the long curved oesophagus is succeeded 
by an ill-defined region, which lies between it and the anus, is 
permanently filled with ingested matter, and is, in one sense, 
an alimentary tract. Even in Paramecium , the complex water- 
vessels, which lie, for the most part, not in the cortical layer, but 
beneath it, show, by the permanence of their disposition, that a 
great part of the inner substance is fixed. The constancy of posi¬ 
tion of the endoplast *, which also lies beneath, and not in, the 
cortical layer, is evidence to the same effect. 

In comparing the Ciliated Infusoria with nucleated cells, the 
existence of the so-called “ nucleolus,” which assuredly can have 
nothing to do with the histological element so named, and which 
I propose to term the muloplasiula , is an important fact, often left 
out of sight. 

I have no observation to offer upon the vexed question of the 
nature of the endophistula, as none of the numerous individuals 
of the different species named, which I have examined, showed the 
changes described by so many observers. That the endoplast 
itself is a reproductive organ is clear; but the development of 
embryos by its fission is an argument rather against, than in favour 
of, identifying it with the nucleus of a cell. Ho cell is known to 
multiply by fission of its nucleus alone. 

* The membranous Investment of the endoplast, so often described and figured, 
certainly has no existence in the unaltered state of the Infusoria I have men¬ 
tioned. 
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On the whole, while 1 hesitate to absolutely identify the endo- 
plast of an Infusorian with the nucleus of a histological cell, and 
can find no analogue for the endoplastula in the latter, I think 
that Yon Siehold’s view holds good, and that the higher Infusoria 
are unicellular animals, in the sense that Mucor, Yaucheria, and 
Caulerpa are unicellular plants. ’ * 

Nevertheless it must be admitted, on the other hand, that 
though the view for which Ehrenberg has so long contended, that 
the Infusoria possess, in miniature, an organization, in a broad 
sense, as complex as that of the higher animals, is not tenable, 
the great majority of them are far more highly organized than was 
suspected before that indefatigable observer commenced his long 
and remarkable series of investigations. 


II. The Metazoa. 

The germ undergoes differentiation into histogenetic cells ; and 
these cells become arranged into two sets, the one constituting 
the outer wall of the body, while the other lies internal to the 
foregoing, and forms the lining of the alimentary cavity, when, 
as is usually the case, a distinct alimentary cavity exists. Id 
the embryo, the representatives of these two layers are the 
epiblast and hypoblad. In the adult, they are the ectoderm and 
the endoderm , which answer to the epidermis, and the epithelium 
of the alimentary canal, in the higher animals. 

All the Metazoa, in fact, commence their existence in the 
form of an ovum, which is essentially a nucleated cell, supple¬ 
mented by more or less nutritive material, or food-yelk. The ovum, 
after impregnation, divides into blastomeres, giving rise to a 
Honda (Haeckel), in the midst of which arises a cavity, the llasto - 
code {cleavage-cavity, u FurcJmngshohle” of the Hermans), which 
may be larger or smaller, filled only with fluid, or occupied by 
food-yelk. "When it is largest, the blastomeres, united into a 
single layer, form a spheroidal vesicle, enclosing a correspondingly 
shaped blastoeoele. When it is reduced to a minimum, the 
Morula is an almost solid aggregation of blastomeres, which may 
he nearly equal in size, or some much larger than others, in conse¬ 
quence of having undergone less rapid division. The next stage 
in the development of the embryo of a Metazoon consists (in all 
cases except a few parasitic anenterous forms) in the conversion 
of the Morula into a body having a digestive cavity, or a Gastrula. 
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The conversion of the Morula into the Gasirula may take place in 
several ways. 

In the simplest, the Morula , being composed of equal or nearly 
equal blastomeres, these, undergoing conversion into cells, differ¬ 
entiate themselves into an epiblast, which invests the remaining 
Cells, constituting the hypoblast. The central colls of the hypo¬ 
blast next diverge and leave a space filled with fluid, the alimen¬ 
tary cavity, which opens at one end, and thus gives rise to the 
Gasirula . This is the process generally observed in Porifera, 
Coelenterata, Turbellaria, Trematoda, and Nematoidea. 

In a second class of cases, the Morula becomes converted into 
blastomeres of unequal sizes, a small and a large set. The smaller 
are rapidly metamorphosed into cells, and invest the larger(with any 
remains of the food-yelk) as a blastoderm. The hypoblast arises 
either from the blastoderm thus formed, or from the subjacent 
larger blastomeres. This is the process observed in certain Tur¬ 
bellaria, in the Ctenophora, in most of the Oligochseta and Him- 
dinea, in the Arthropoda, and in most Yertebrata, 

In a third group of instances, the Morula , whether consisting 
of equal or unequal blastomeres, becomes spheroidal, and encloses 
a correspondingly shaped blastoeoele. One part of the wall of this 
vesicular Morula then becomes invaginated, and is converted into 
the hypoblast, which encloses the alimentary cavity, the latter com¬ 
municating with the exterior by the aperture of invagination. 
This process has been observed in the Chsetognatha, Echinoder- 
rnata, and some Gephyrea, in Lumbricus and JELirudo —in poly- 
chsetous Annelida, Enteropneusta, Brachiopoda, and most Mol- 
lusca—and in Amghioxus, Petromyzon ? and the Amphibia among 
the Yertebrata. 

The various modes in which the two primary layers of the germ 
may be developed shade off into one another, and do not affect 
the essence of the process, which is the segregation of one set of 
cells to form the external covering of the body, and of another to 
constitute the lining of the alimentary canal. We may, with 
Haeckel, term those animals which pass through the Gastrula 
stage, Gmirew . The Gasirula may be deeply cup-shaped, or flat¬ 
tened out into a disk, slightly concave on one side; but in what¬ 
ever; manner the Gasirula is formed, and whatever be its shape 
wheja its alimentary cavity is complete, one of two things hap¬ 
pens* to it. It becomes provided with many ingestive apertures 
distinct from that first formed (polystomatous), or with one only, 
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which may or may not be distinct from the first aperture of the 
Gastrula (monostomatous). 

Metazoa polystomata. —The former division comprises only the 
Sponges (Porifera or Spongida), in which, as the remarkable re¬ 
searches of Haeckel (“ Monographic der Kalk-Schwamme ”) have 
shown, the walls of the deeply cup-shaped Gastrula become per¬ 
forated by the numerous inhalant ostioles, while the primitive 
opening serves as the exhalant aperture. 

The latter division includes all the remaining forms, which may 
be grouped together as Metazoa monostomata . Among these, two 
primary groups are distinguishable, of which the second exhibits 
an advance in organization upon the first. In the first, the pri¬ 
mitive aperture of the Gastrula becomes the permanent mouth 
(Arehaeostomata). In the second, the permanent month is a 
secondary perforation of the body-wall (Beuterostomata). 

1. The Archmostomata. —It is now well established that the 
aperture of the Gastrula becomes the oral aperture of the adult in 
the Coelenterata, which group includes animals differing much in 
grade of organization, from the simple Hydra to the complex 
Otenophora , but all manifestly exhibiting variations of one funda¬ 
mental type. 

In most of the Hydrozoa, the ovum passes into a solid Morula , 
which, as in the Porifera, becomes differentiated into an epiblast 
and a hypoblast. The central cavity of the latter opens at one end, 
and thus far the Gastrula of the Hydrozoa is very like that of the 
sponges ; but the aperture produced in this manner becomes the 
mouth ; and if, as not unfrequently happens, apertures are formed 
elsewhere, they do not serve the purpose of taking in food. In 
such Hydrozoa as have thickened body-walls, hollow prolongations 
of the hypoblast extend into the blastocoele, and are surrounded 
by a mesoblastic tissue. These prolongations may become branched 
and anastomose, resembling vascular canals; but they remain 
permanently in connexion with the alimentary cavity. The re¬ 
productive elements are developed in the body-wall, and usually 
in csDcal outwardly projecting processes of that wall, which dehisce 
and set free the ova and spermatozoa upon the outer surface of 
the body. 

The Aetlnozoa, while presenting the same continuity of the 
cavity , of the body with the alimentary cavity which is exhibited 
by the Hydrozoa, differ from them in two respects. The com-, 
mencement of the alimentary canal is, as it were, sunk in the 
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body; and the reproductive elements are developed in the walls 
of the gastrovascular canals, and pass into them on their way 
outwards. 

The development of the coralligeuous Actinozoa. has not yet 
been thoroughly worked out; but Lacaze-Duihiers has shown 
that, in OoraUhm riibrim and other Grorgonidm, the Morula passes 
into an elongated, almost vermiform,* ciliated Gastmla , which be¬ 
comes fixed by one end, and then develops the intermesenteric 
chambers. It can hardly he doubted that these are formed as 
diverticula from the basal end of the primitive alimentary canal, in 
which case the developmental process differs hut little, essentially, 
from that of such a Hydrozoon as Garmarim hast at a ; and the line 
of demarcation between the Actinozoa and the Ily drozoa becomes 
very narrow. 

The Ctenophora, on the other hand, differ somewhat in develop¬ 
ment, as in other respects, from the Coralligena. Their develop¬ 
ment has been carefully worked out by Kowalewsky and more re¬ 
cently by Agassiz. 

The laid egg is contained in a spacious capsule, and consists of 
an external thin layer of protoplasm, which, in some cases, is con¬ 
tractile, investing an inner vesicular substance. The vitellus 
thus constituted divides into two, four, and, finally, eight masses ; 
on one face of each of these the protoplasm-layer accumulates, 
and is divided off as a blastomere of much smaller size than that 
from which it arises. By repeated division, each of these gives 
rise to smaller blastomeres, which become nucleated when they 
have reached the number of 32, and form a layer of cells, which 
gradually spreads round the large blastomeres, and invests 
them in a complete blastodermic sac. At the pole of this sac, on 
the face opposite to that on which these blastoderm-cells begin to 
make their appearance, an ingrowth or involution of the blasto¬ 
derm takes place, which, extending through the middle of the 
large yelk-masses towards the opposite pole, gives rise to the ali¬ 
mentary canal. This, at first, ends by a rounded blind termina¬ 
tion ; but from it, at a later period, prolongations are given off, 
which become the gastro vascular canals. 

At the opposite pole, in the centre of the region corresponding 
with that in which the blastoderm-cells first make their appear¬ 
ance, the nervous ganglion is developed by metamorphosis of some 
of these cells. 

It is clear that the invaginated portion of the blastoderm, which 
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gives rise to the alimentary canal, answers to the hypoblast, while 
the rest corresponds with the epiblast. 

The large blastomeres which become enclosed between the 
epiblast and hypoblast in the manner described, appear to serve 
the purpose of a food-yelk; and the space which they originally 
occupied is eventually filled by a gelatinous connective tissue, which 
possibly derives its origin from wandering cells of the epiblast. 

The Actinozoa and the Hydrozoa constitute the Coelenterata, 
which are definitely characterized by the fact that, in all the higher 
forms, the mesoblast is traversed by canals formed by diverticula of 
the hypoblast, which permanently remain in continuity with the 
alimentary cavity, and that, in the lower forms, the alimentary 
cavity is prolonged into the coenosarc. They are usually said to 
have a radiate symmetry ; but, even in the Actinia, there are traces 
of bilaterality; and in the Cfcenophora the bilateral symmetry of 
the adult is obvious. 

Parallel with these may be ranged an assemblage composed of 
the Turbellaria, Eotifera, and Trematoda, the Nematoidea, Oli- 
gochseta, and ITirudinea, to which the name of 4 Scolecimorpha 5 
may he applied. They are associated together by the closest 
resemblances of structure, and present an even greater range 
in grade of organization than the Coelenterata. The lower Bhab- 
docoela come very close to the Infusoria (as close as the multicel¬ 
lular to the unicellular Algae), and are but little superior to Hydra 
in tlie degree of their organic differentiation, while in the land- 
Planarhe, the Trematoda, and the Nemertidse we have animals 
which attain a considerable complexity and, in the case of many 
Trematoda and of Linens (Pilidium), undergo remarkable meta¬ 
morphoses. Such forms as JDinojphilm appear to connect the 
rhahdocoele Turbellaria with the Eotifera. The lower Kematoidea 
are extremely simple, while the higher are considerably differen¬ 
tiated ; and, as Schneider has shown, they are connected with the 
Turbellaria by such forms as Polygon dins. The Oligochaeta and the 
Hirudinea either belong to this division, or constitute a transitional 
group between it and the Deuterostomata. In Lumbricm (and 
apparently in Hirudo) there seems to be no doubt that the aperture 
of invagination of the Gastrula becomes the mouth. According 
to, Kowalewsky, the mouth in Enoses and Tubifex is of secondary 
origin; but its close resemblance to that of the earthworm and of the 
leech embryos leads me to suspect that there must be some error 
of interpretation here. On the other hand, it may be that these 
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•are transitional forms, such as we may expect to find bridging over 
the intervals between all groups, as knowledge widens. In any case, 
they differ from the foregoing in the development of a segmented 
inesoblast. In the Ooelenterata, Mematoidea, Turbellaria, Trema- 
toda, and Eotifera, the mode of origin of the cells which lie be¬ 
tween the epiblast and the hypoblast, constitute the inesoblast, 
and give rise to the connective tissues and muscles of the body- 
wall and of that of the intestine, is not precisely known. They 
may take their origin in the epiblast or in the hypoblast, or in 
both. But, in the Earthworm and Leech, after the epiblast and 
hypoblast are differentiated, the cells of the latter give rise, by 
division, to two bands of cells which lie one on each side of the 
long axis of the ventral face of the worm, and constitute the ine¬ 
soblast. This becomes marked out by transverse constrictions 
into segments, and, in each segment, gives rise to all the tissues 
which lie between the epiblast and hypoblast. The mouth cor¬ 
responds with the primitive involution of the Morula ; the anal 
aperture is a new formation. 

In the Mematoidea and in the lower rhabdocoele Turbellaria, the 
intestinal canal is a simple tube or sac. But, in some Turbellaria 
and Trematoda the alimentary canal gives off diverticula, which 
ramify through the inesoblast and even unite together, giving rise 
to a gastrovaseular canal-system like that of the Ccelenterata. 
These animals, therefore, have what may be termed an enteroccele , 
more or less distinct from the proper digestive cavity, but con¬ 
nected with it, ramifying through the inesoblast. 

Whether the remarkable group of worms termed G-ephyroa by 
De Quatrefages (and including Bipimcalus, Biernaspis , Bonellia ? 
&c.) belong to the Archmostomata, or not, is uncertain, too little 
being known of the early stages of their development. They ap¬ 
pear to me to be closely allied to the Eotifera (compare Bonellia, 
for example), to the Enfceropneusta, and to the Echinodermata ; 
while Schneider, by his very ingenious comparison of the Phoronu » 
4rva ActinotrocJia with Cyphonantes , affords even stronger grounds 
than those furnished by the structure of JBlioronis itself, for sus¬ 
pecting that the Grephyrea and the Polyzoa are more intimately 
connected than has been supposed to be the case. 

It will be observed that the Seoleeimorpha present a series* of 
modifications from the unsegmented Turbellaria and Mematoidea-, 
through the imperfectly segmented Eotifera, to the polymerous 
Oligoehzeta and Hirudinea, and that the segmentation primarily 
occurs in the mesoblast. 
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• 2. The Deuterostomata .—In the remaining G-astrem the em¬ 
bryo develops a secondary mouth as a perforation of the Tbody- 
wall, the primary aperture sometimes becoming the anus and 
sometimes disappearing. 

The $cJiizoccela. —Of these Metazoa Deuterostomata there are 
some which follow the mode of development of the Oligochseta 
and Hirudinea very closely, so far as the formation and segmen¬ 
tation of the mesoblast is concerned; though the question whether 
this segmented mesoblast arises from the epiblast or the hypo¬ 
blast, has not been exhaustively worked out. These are the An¬ 
nelida Polychseta. 

It is a very general, if not universal, rule among these animals, 
that the Gastrula is formed by invagination, and that the aper¬ 
ture of invagination persists as the anus of the adult. Almost 
universally, again, the outer surface of the Gastrula is provided 
with cilia, by the working of which it is actively propelled through 
the water in which it lives; and these cilia usually become re¬ 
stricted to certain areas of the body, in the form of zones trans¬ 
verse to its long diameter. In this respect the larvrn of some 
Gephyrea present similar features. Moreover setae, developed 
in involutions of the ectoderm, are very generally present, espe¬ 
cially on the limbs, when such exist. Some are apodal j some 
possess symmetrically disposed setae in each segment of the body j 
and in many, true though rudimentary limbs (parapoSia), one 
pair for each segment of the body, occur. In a few of the highest 
forms (e. g. Folynoe) some of the anterior limbs are turned for¬ 
wards, and lie at the sides of the mouth, foreshadowing the jaws 
of the Arthropoda. In some, a process of the ectoderm, in the 
region of the head, gives rise to a cephalic hood or mantle. A 
perivisceral cavity occupies the space between the wall of the 
body and that of the alimentary canal, and, so far as is known, is 
invariably formed in the substance of the mesoblast, by a sort of 
splitting or divarication of its constituent cells, whence it would 
seem to be a rehabilitation of the primitive blastoeoele. The great 
majority of the Folychceta possess the so-called “segmental 
organs ’—variously formed tubes, which open on the surface of 
the body, on the one hand, and, usually, into the perivisceral 
cavity on the other. Not unfrequently these, or some of them, 
play the part of conduits of the generative products. 

The lower Arthropoda closely resemble the Polychseta in their 
development, except that the food-yelk is usually large, the ali- 
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mentary cavity is rarely formed by invagination, and cilia are 
never met with in any part of the body # . The mesoblast is 
developed and becomes segmented precisely in the same way. 
Limbs are formed and rarely remain rudimentary; usually they 
become jointed; and, in almost all cases, more or fewer of those 
which lie in the neighbourhood of the mouth are converted into 
jaws. The perivisceral cavity is formed in the same way as in the 
foregoing group ; so that the Arthropoda, like the Polychseta, are 
u schizoccelous.” In the higher Insecta, the embryogenetic pro¬ 
cess is complicated by the development of an amnion, which 
singularly resembles that met with in the higher Yertebrata. Mr. 
Moseley’s recently published careful examination of Feripatus 
tends to show that this animal, formerly regarded as an Annelid, 
is really a low and primitive form of Arthropod, and thus affords 
evidence of the highest significance as to the relations of the An¬ 
nelida with the Arthropoda. 

The true position of the Polyzoa is as yet, as I have already 
said, a matter of doubt; but the arguments of Morse, and still 
more the recent investigation of Kowalewsky into the develop¬ 
ment of the Brachiopoda, place the close affinity of the latter with 
the Annelida in a clear light. The free larva of Argiope, for ex¬ 
ample, is wonderfully similar to those of Spio and of Spirorbis ; 
and the mantle of the Brachiopoda appears to correspond with 
the cephalic hood of these Annelids. When it first becomes 
fixed, on the other hand, the young Brachiopod has many resem¬ 
blances to Loccomna and Fedicellina among the Polyzoa. 

As regards the Mollusea properf, the larva* of the Lamelli- 
branehiata, and of the majority of the Odontophora, have their 
parallel in the larva of the Annelidan Fhyllodoce , while the young 
of Dentalhm and of the Pteropods correspond with the lame of 
other Annelids. A Mollusk appears to me to be essentially an 
Annelid which is only dimerous, or trimerous, instead of poly- 
merous. 

The development of the perivisceral cavity in the Molluscan 
series stands much in need of elucidation. There seems to be 
little reason to doubt that the higher Mollusks are Sehizoccelous • 

* The like absence of cilia is a notable peculiarity of Birudo , among the 
Leeches. 

t See Mr. Lankester’s valuable paper “ On the Development of Lymmmp 
Quarterly Journal of Microscopical Science. 
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but it is possible that the lower forms are Enterocoelous, like the 
members of the next division 

The JEnterocoda .—Kowalewsky has shown that in the Chaeto- 
gnatha, represented by the strange and apparently anomalous 
Sagitta, the vitellus undergoes complete segmentation, and is con¬ 
verted into a vesicular Morula, on one side of which invagination 
takes place, and gives rise to the primitive alimentary canal, of 
which the opening of invagination becomes the permanent anus, 
the mouth being formed, by perforation, at the opposite end of the 
body. Before the mouth is formed, however, the primitive ali¬ 
mentary cavity throws out, on each side, a caecal pouch, which ex¬ 
tend as far forward as its central continuation; while posteriorly 
these pouches stretch behind the anus, meeting, but remaining 
separated by their applied walls, in the median plane of the body. 
These lateral sacs are next shut off from the median portion of the 
primitive alimentary cavity, which becomes the permanent alimen¬ 
tary canal; and they are converted into closed sacs, the cavity of 
each of which forms one half of the perivisceral cavity, while the 
inner wall, applied to the hypoblast, gives rise to the muscular 
wall of the intestine, and the outer wall, applied to the epiblast, 
becomes the muscular wall of the body, and gives rise to the 
generative organs. The great ganglia and nerves are developed 
from the cells of the epiblast. We have thus an animal which is 
temporarily coelenterate, but in which the two gastrovascular sacs, 
enclosing what may be termed an £C enteroeoele,” become shut off 
and metamorphosed into parts of exactly the same order as those 
which arise from the mesoblast of an Annelid. But it is not 
altogether clear whether the cells of the enteroccele in this case 
give rise only to the lining of the perivisceral cavity, and whether 
the muscles and connective tissue are in fact derived from the 

* When I wrote this paragraph, I had been for some time in possession of 
the recent important memoir on the development of the Brachiopoda by M. 
Kowalewsky, as that distinguished embryologist hud been good enough to send 
it to me, But it is written in Bussian, and I could only judge from the figures 
that the perivisceral cavity of Argioge is developed in the same way as that of 
Sagitta, Some little time ago, however, my friend Mr. W. E. Balaton kindly 
took the trouble to translate so much of the text as referred to these figures for 
me, and I found that my interpretation of them was correct. The Brachio¬ 
poda, or some of them, therefore, are Enteroccela; and their relations with the 
sehizoccele Annelida and Mollusca bring up anew the question suggested by the 
frequent origin of the mesoblast from the hypoblast (as in the Sharks for example), 
May not the sehizoccele be derivable from a primitive enteroccele condition? 

15 * 
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epiblast or not. Kowalewsky’s evidence, however, is in favour of 
the origin of the muscles directly from the cells of the mcsoblastic 
diverticula. 

The brilliant investigations of Johannes Mfdler upon the de¬ 
velopment of the Echinodermata, confirmed in their general fea¬ 
tures by all subsequent observers, have proved, first, that the 
ciliated embryonic Qasbrma (the primitive alimentary canal of 
which is formed by involution of a vesicular blastoderm), to which 
the egg of all ordinary Echinoderms gives rise, acquires a mouth 
by the formation of an aperture in the body-wall distinct, from 
•the primitive aperture of the Gctsbr&a, so that, in this respect, it 
differs from all Coelenteratasecondly, that the embryo thus pro¬ 
vided with mouth, stomach, intestine, and anns acquires a com¬ 
pletely bilateral symmetry; thirdly, that the cilia with which it is 
primitively covered become restricted to one or more circlets, 
some of which, encircle the axis of the body, or a line drawn from 
the oral to the anal apertures; and, fourthly, that within this bi¬ 
laterally symmetrical larva or JEohmopcBclium , as it may be called, 
the more or less completely radiate Echinoderm is developed by 
a process of internal modification. 

Muller believed that the first step in this process was the in¬ 
growth of a diverticulum of the integument, as a hollow process, 
out of which the ambulacral vascular system of the Echinoderm 
took its rise. He did not attempt to explain the origin of the 
so-called blood-vascular system (or pseudhsemal vessels), nor of 
the perivisceral cavity, Muller’s conclusions remained unchal¬ 
lenged until 1864, when Prof, Alexander Agassiz took up the 
question afresh, and, in a remarkable paper on the development 
of the genus AsteracantJiian , detailed the observations which led 
him to believe that the ambulacral vessels do not arise by involu¬ 
tion of the external integument, hut that they commence as two 
primitively symmetrical diverticula of the stomach (the u wiirst- 
formige Korper” of Muller), one of which becomes connected 
with the exterior by an opening (the “ dorsal pore 19 observed by 
Muller, and considered by him to be the origin of the ambulacral 
vessels), and gives rise to the ambulacral vessels, the ambulacral 
. region of the body of the Echinoderm being modelled upon it; 
while, upon the other gastric sac, the antambulacral wall of the 
starfish-body is similarly modelled. Both gastric sacs early be- 
1 come completely separated from the stomach of the UcMno~ 
pc&dium, and open into one another, so as to form a single horse- 
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shoe-shaped sac connected with the exterior hy a tube which is 
converted into the madreporie canal. Agassiz does not explain 
the mode of formation of the perivisceral cavity of the starfish, 
and has nothing to say concerning the origin of the pseudhsemal 
vessels. 

Eeeently Metschnikoff has confirmed the observations of 
Agassiz, so far as the development of the amhulacral system from 
one of the diverticula of the alimentary canal of the starfish larva 
is concerned; and he has added the important discovery that the 
perivisceral cavity of the Echinoderm is the product of the rest 
of these diverticula. Moreover his observations on other Eehi- 
nodermata show that essentially the same process of development 
of the peritoneal cavity occurs in 'Ophiuridea, Eehinidea, and 
Ilolothuridea. 

The precise mode of origin of the pseudhsemal system, or so- 
called blood-vessels, of the Echinoderms is not yet made ont. 
But it is known that the cavity of these vessels contains cor¬ 
puscles similar to those which are found in the perivisceral 
cavity and in the amhulacral vessels, and that all of these com¬ 
municate together. 

Agassiz and Metschnikoff alike, justly insist upon the cor¬ 
respondence in development of the lateral gastric diverticula of 
the JEchinopcedium with that of the trunks of the gastrovascular 
system of the Ctenophora; and, on the ground of this resemblance, 
the former refers the Echinoderms to the Kadiata, retaining under 
that Cuvierian denomination the Aealephse (Coelenterata) and the 
Echinodermata. But this arrangement surely ignores the great 
value of his own discovery, which shows that the Echinoderms have 
made a great and remarkable progress in passing from their pri¬ 
marily ccelenterate stage of organization to their adult condition. 
And it further ignores the unquestionable fact, admirably brought 
out by the same able naturalist’s investigations into the develop¬ 
ment of Balanoglossus , that the J5c7iino$tedium is almost identical 
in structure with the young of animals, such as the Gephyrea and 
Enteropneusta, which are in no sense radiate, but are eminently 
bilaterally symmetrical. In fact, the larva of Balanoghssus, the 
sole representative of the Enteropneusta, was originally described 
by Muller under the name of Tornaria , as an Echinoderm larva, 
and was subsequently more fully examined by Prof. Alex. Agassiz, 
who also regarded it as an unquestionable Echinoderm larva; 
and it is only recently that it has been proved, partly by Metsch- 
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nikoff and partly by Agassiz himself, to be the larval form of 
Balanoglossus . In Balanoglossus , as in the Echinoderms, saccular 
diverticula of the intestine appear to give rise to the perivisceral 
cavity and its walls. In tire Chcotognatha, Echinodermata, and 
Enteropneusta, therefore, the perivisceral cavity is a portion of 
the alimentary cavity shut off from the rest; and in contradistinc¬ 
tion to the Schizococla, in which the perivisceral cavity is pro¬ 
duced by a splitting of the mesoblast, they may be said to ho 
Enterocoela. 

The Bpiccela .—In the Ascidians, the investigations of Kiowa- 
lewsky, now confirmed in all essential points by Kupffcr, have 
shown that the alimentary cavity is formed by the invagination 
of the vesicular Morula, that the blood-channels answer to the 
blastocoele, that the central nervous system is produced by inva¬ 
gination of the epiblast, as in the Yertebrata, and that, in most, 
the mesoblast of a caudal prolongation gives rise to an axial 
column flanked by paired myotonies, which are comparable to the 
notochord and myotomes of the vertebrate embryo 

In the simplest Ascidians (the Appendicular ice) the modified 
pharynx, which constitutes the branchial sac, is perforated by 
only two apertures, which open on the haemal or ventral face of 
the body, and there is no atrial chamber. Ent in all other Asci¬ 
dians an invagination of the epiblast takes place on each side of 
the anus, and, extending alongside the branchial sac nearly as far 
as the endostyle, give rise to a spacious chamber, lined by the so- 
called atrial or “third” tunic. In many Ascidians the chamber 
extends much further, so that even the alimentary canal and the 
generative organs are situated between the atrial tunic and the 
ectoderm. In this manner a kind of “perivisceral cavity” is 
formed, which is of a totally different nature from the “ sehizo- 
eoele ” of the Annelid, and from the a enterococle ” of the Echino- 
derm, and which may be termed an epnccole. 

The resemblance of the simplest of vertebrated animals, the 
Laneelet (Amphioxus lanceolatus ), to tie Tunieata was first in¬ 
dicated, though, it must be admitted, very vaguely, by G-oodsirf. 

* It is with great diffidence that I venture to express my dissent from tho 
views of my venerated friend Yon Baer, from whose works 1 first gathered 
sound principles of morphological science, and whoso authority in such a matter 
as this has no equal j but I cannot think that the doubts he has expressed re¬ 
specting the fundamental similarity between the Ascidians and the Yertebrata 
are warranted. 

'f “On the Anatomy of Amphioxus lanceolatus,” Bead before tho Boyal 
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In 1852 I gave Ml reasons for believing that the branchial sac of 
the Aseidian “ represents, not the gill of the Mollusk, but the per¬ 
forated pharynx of AmpMoxus” *; and I described the develop¬ 
ment of the muscles of the tail in the larval Aseidian as f£ closely 
resembling that of the muscles of the Tadpolebut in the absence 
of any sufficiently detailed knowledge of the development of the 
embryo of either the Aseidian or of Amphioxws, it was impossible 
to know what weight ought to be attached to these resemblances; 
and it was not until the publication of the memoir of Kowalewsky 
on the development of Ampldoxus that their real significance 
became manifest. 

In this animal, in fact, yelk- division gives rise to a vesicular 
Morula , which becomes provided wdth an alimentary cavity by in¬ 
vagination, and with a cerebrospinal axis by the development of 
laminse dorsales and the invagination of the corresponding portion 
of the epiblast, as in other Yertebrata. 

The branchial clefts are secondary perforations of the body- 
wall and pharynx 5 and the protovertebrse and notochord are de¬ 
veloped, as in Annelids and Arthropods, out of a mesoblasfcic layer 
situated between the epiblast and hypoblast, and therefore in the 
blastocmle. But one of the most important points made out by 
Kowalewsky is, that the branchial clefts at first open externally— * 
and that they only acquire their anomalous position in the adult 
by the growth over them of two laminoe of the body-wall, which 

Society of Edinburgh, May 3rd, 1841, and published in vol. xv, of the ‘ Trans¬ 
actions 5 of that Society. “Viewed as an entire animal, the Lancelot is the 
most aberrant in the vertebrate subkingdom. It connects the Yertebrata, not 
only to the Araiulose animals, but also, through the medium of certain symme¬ 
trical Ascidice (lately described by Mr. Forbes and myself), to the Molluscs, 
We have only to suppose the Lancelet to have been developed from the dorsal 
aspect, the seat of its respiration to be transferred from the intestinal tube to 
a corresponding portion of its skin, and ganglia to bo developed at the points 
of junction of one or more of its anterior spinal nerves and inferior branch of 
its second pair, to have a true annulose animal, with its peculiar circulation, 
respiration, generative organs, and nervous system, with supra-cesophagcal 
ganglia, and dorsal ganglionic recurrent nerve.” 

With every desire to give credit for sagacity where it is due, I think it is 
obvious from this passage, and from the fact that Gooclsir denied the existence 
of the branchial clefts, or even of the abdominal pore, in Anpkmms, that he 
had no conception of its true morphological relations, and no valid grounds for 
the hint which he throws out. 

% Eeport of the Belfast Meeting of the British Association, 1852. Trans- 
ctions of the Sections, pp. 76, 77. 
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unite in the median ventral line for the greater part of their 
length, leaving only the abdominal pore open. 

Although the structure of AmpMoxus has been investigated by 
many able observers * during the last forty years, a reexamination 
of this singular animal, with which I first made acquaintance in 
1846, has convinced me that some of its most remarkable morpho¬ 
logical features have hitherto escaped notice; and I will take this 
occasion of laying a summary of the chief results at which 1 have 
arrived before the Linnean Society. 

AmpMoxus has hitherto been generally assumed to be a ver- 
tebrated animal, which differs from all others in possessing a more 
rudiment of brain and of skull, and in being devoid of renal organs. 

It is quite true that AmpMoxus has neither brain nor skull, if 
we restrict the application of these terms to those particular 
forms under which the brain and skull are met with in the higher 
Yertebrata; but if we ask whether those regions of the cerebro¬ 
spinal axis, and of the axial endoskeleton, which are metamor¬ 
phosed into the brain and skull in the higher Yertebrata are, or 
are not, represented in AmpMoxus, the answer must be, that these 
regions are not only present, but that, in relation to the size of 
the body, they are much longer than in any other Vertebrate, and 
that, in this respect, as in so many others, AmpMoxus is the 
counterpart of the embryo of the higher Vertebrate. 

The oral aperture of AmpMoxus is surrounded by a series of 
tentacula; and the spacious buccal chamber is divided from the 
branchial one by a curiously arranged valvular u velum” (the 
“ Franzen u of Muller). Close to the anterior end of the cerebro¬ 
spinal axis is the ciliated olfactory sac discovered by Kblliker $ 
and the pigment-spot, which represents the eye, coats the extre¬ 
mity of the same part of the cerobrospinal axis. 

On comparing AmpMoxus with the Lamprey, in its larval or 
Ammoeastes condition, the cerebrospinal axis of the latter is seen 
to be a mere rod, somewhat enlarged at its anterior end, where it 
bears a mass of pigment representing the eye, and connected, by 
a very short cord, with a single ciliated olfactory sac. The oral 
aperture of the Ammocoetes is also surrounded by tentacles; and, 
as in AmpMoxus, leads into a wide buccal cavity,'which is sepa¬ 
rated from the branchial sac hy two remarkable folds, originally 

* I need only mention the names of Betzius, Bathke, Muller, G-oodsir, and 
Quatrefages, Within the last two years Stieda has published an elaborate 
paper on Ampkioxus in the Transactions of the Academy of St. Petersburg. 
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described by Bafchke, which, answer to the velum of Amphioxus* 
But the dorsal ends of the attached edges of these folds are 
situated immediately under the middle of each auditory capsule; 
and, in the adult Lamprey, they can be proved to correspond 
with the position of the hyoidean arch. In the Amphioxus their 
dorsal attachment corresponds with the anterior angulation of 
the intermuscular septum between the sixth and seventh myo- 
tomes, counting from the anterior end of the body. Hence, it 
follows that this septum answers to the hyoidean arch of the 
higher Yertebrata, and that the six myotonies in front of it re¬ 
present six primary segments of the body, or somatomes. But 
the first of these lies behind the eye, whence it also follows that 
the region occupied by these somatomes answers to the region in¬ 
cluded between the optic foramen and that for the seventh nerve 
in the skull of an ordinary vertebrated animal, and that so much 
of the head of Amphioxus as lies in front of the hyoid region 
answers to the prseauditory moiety of the skull in other Yer¬ 
tebrata. 

In Ampliioxus, a nerve leaves the cerebrospinal axis in cor¬ 
respondence with the interval between each pair of myotomes, 
and tben divides into a dorsal and a ventral branch, like an ordi¬ 
nary spinal nerve. And, in front of the first my otome, two nerves, 
or perhaps one nerve in two divisions, are given off. The more 
anterior of these two passes above the eye, and is distributed to 
tbe end of the body in front of the mouth, while the second and 
■the other nerves pass to the side walls of the oral cavity. 

These nerves, arising as they do between the homologue of the 
optic nerve and that of the portio dura, must represent the third, 
fourth, fifth, and sixth pairs of cranial nerves of the ordinary Yer¬ 
tebrata ; while the myotomes between which five of them pass 
must represent the muscles of the nose, eye, and jaws. In fact, the 
course of the most anterior nerve is exactly that of the orbito¬ 
nasal nerve (tbe so-called ophthalmic, or first, division of the tri¬ 
geminal), as is conspicuous when this nerve in Amphioxus is com¬ 
pared with the undoubted orbito-nasal of tbe Lamprey. 

In the embryo Lamprey, at the most advanced stage described 
by Schulze, the portion of the centro-spinal axis which lies between 
the ear and the eye is relatively very long; but tbe cerebral hemi¬ 
spheres are beginning to grow out beyond the primitive anterior 
end of the cerebro-spinal axis, and project beyond the eye. In the 
young Ammoccetes of 1*5 inch long the length is still great, though 
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it lias not increased in proportion to the bodybut the cerebral 
hemispheres are relatively larger, and the eyes are fully formed 
and have moved backwards, dividing the series of myotonies into 
a supraocular and a subocular bundle of muscles. And, in the 
adult Lamprey, changes in the same direction have gone still 
further. 

It is clear, therefore, that the region occupied by the six most 
anterior myotonies of the body of Amphioccus answers to the prso- 
auditory region of the skull in the higher Vertebrata. The ques¬ 
tion next arises, How many of the succeeding myotonies are in¬ 
cluded in the region which corresponds with the postauditory 
or parachordal region of the skull in the higher Vertebrates F 

The Lamprey has seven branchial sacs, with as many external 
clefts; and no Vertebrate ever possesses more. To each of these 
sacs nerves pass which undoubtedly correspond with the branchial 
branches of the glossopharyngeal and pneumogastrie nerves; and 
strong grounds for thinking that the pneumogastrie trunk con¬ 
tains the representatives of, at fewest, six primary distinct nerves, 
answering to the six posterior branchial sacs, have been given by 
by Gregenbaur and myself. If this he so, then the seven pairs of 
nerves behind the representative of the portio dura in Amphi°> 
occus will answer to the glossopharyngeal and pneumogastrie, and 
the eighth somatome will correspond with the occipital segment 
of the Ichthyopsida* Thus the skull of a Lamprey or of an 
Elasmobranch fish is represented by the anterior region of the 
body of the Amphioccus as far hack as the fourteenth myotome. 
As there are from sixty to seventy myotonies, this estimate makes 
the head of Amphioccus to occupy, morphologically, one fifth of 
the whole body. 

With respect to the renal organs, Muller thought he had ob¬ 
served some rounded bodies which might have a renal character 
in the posterior part of the abdominal cavity of living specimens 
of Amplioxus; but as he could not find them by dissection, and 
as no other anatomist has been more successful, they need not 
now he discussed. 

Eathke described two canals situated in the ridges which are 
developed at the junction of the ventral with the lateral facos of 
the body. He states that these canals open, behind, at the abdo¬ 
minal pore, and in front at the mouth, Muller and, more recently, 
Stieda confirm Eathke’s account, which appeared to be strength¬ 
ened by Kowalew sky’s statement that he had seen the ova pass 
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out by the mouth. Nevertheless there are no such canals. The 
ventro-lateral folds in question begin on each side of the front 
part of the mouth, and are continued along-side it, as Goodsir 
rightly states, becoming deeper as they pass bach. At the sides 
of the abdominal pore, they terminate without uniting, one on each 
side of the/prseanal fin. In the living state, as well as in spirit 
specimens, these ventro-lateral laminae are strongly curved in¬ 
wards j and they meet, or nearly meet, in the middle line, more or 
less covering the proper ventral aspect of the body, between the 
mouth and the respiratory pore. And it is simply the semicanals 
enclosed by these infolded ventro-lateral laminae which Bathke 
took for abdominal canals, open only in front and behind. The 
superficial layer of the integument, with its epiderm, is continued 
from the outer margin of each ventro-lateral lamina, over its edge, 
on to the inner surface of the lamina, and, in the normal state, 
is closely adherent to the greater part of that surface, becoming 
detached, to be reflected on to the proper ventral face of the 
body, only at the reentering angle between the ventro-lateral 
lamina and the ventral face. But, in spirit specimens, this super¬ 
ficial layer, which coats the inner face of the ventro-lateral lamina, 
sometimes becomes detached, along with more or less of its conti¬ 
nuation on to the ventral surface of the body, and leaves a wide 
space, ;w3rich is the abdominal canal described by Stieda, and 
erroneously supposed by him to be Bathke’s canal. The floor of 
the respiratory chamber is formed by a layer of transversely 
disposed fibres, chiefly composed of muscular tissue and coated 
on the dorsal face by a layer of cells, forming part of the epithe¬ 
lium of the chamber. In the middle line these fibres are more 
or less interrupted by the raphe described by Stieda; the dorsal 
aspect of the floor is longitudinally grooved in correspondence 
with the raphe; and, not unfrequently, the epithelial cells dip 
down into this groove for a greater or less distance. 

On the ventral face of the thick floor of the respiratory cham¬ 
ber the superficial layer of the integument is naturally separated 
by a narrow interspace from the transverse fibres of the floor, ex¬ 
cept in the middle line, where it is attached along a depression or 
groove corresponding with, the raphe, like that of the dorsal aspect 
of the floor. This layer of integument is thrown into regular and 
close-set longitudinal plaits, which have been described as muscular 
fibres by Bathke, Miiller, Goodsir, and Quatrefages. Stieda dis¬ 
covered the true nature of these longitudinal fibres; but Ms 
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figures give Ho idea of the regularity of tlie plaits, or of the manner 
in which the cells of the epidermis Hue the sides of the folds, which 
in transverse sections, have the appearance of glandular caeca. 
It is this organ which I conceive to he the renal organ, function¬ 
ally, and to represent the Wolffian ducts, morphologically. These 
ducts are now known to he formed in the higher Vertebrates by 
involutions of the lining of that part of the peritoneal cavity 
which lies external to the generative area. Taking the raphe in 
Amphioxus to represent the line of union of the lateral lamina), the 
development of which into the walls of the “ perivisceralcavity 
lias been observed by Eowalewsky, the space between each lateral 
half of the plaited integument and the ventro-lateral fold of its 
side, will answer to an involution of the epithelium of the soma- 
topleure, such as that by which the Wolffian duct of osseous 
fishes # commences; and the position of the reproductive gland 
low down on the wall of the somatopleure is in accordance with 
this interpretation. 

On this view, the wall of the respiratory chamber of Am- 
fhioxus is strictly comparable to the somatopleure of a higher 
Vertebrate embryo. On the other hand, the cells which line it 
and represent the peritoneal epithelium must, from the mode of 
formation of the cavity, occupy the place of the epiblast, and re¬ 
present a continuation of the epidermis. Thus the respiratory 
chamber of the Amphioxus is an cpiccele, a cavity of the same 
fundamental nature as the atrium of the Tunicata ; and this 
circumstance constitutes another curious point of resemblance 
between the Tunicata and Amphioxus, 

On the other hand, it is such a cavity as would be formed by 
the growth and extensive union in the middle line of the lateral 
prolongations of the wall of the body in Balamglossus . 

To what does the respiratory chamber of Amphioxus answer in 
the higher Vertebrata ? In the manner of its formation it cor¬ 
responds, as I have elsewhere + suggested, very closely with the 
respiratory chamber into wbicb the gill-clefts open in the Tad¬ 
pole, and which, in most Anura, communicate with the exterior 
by only a single external opening on the left side of the body, 
though there are two symmetrical apertures in the Tadpole of 
Dactylethra. But, in its relations to the alimentary canal, and to 

* Bosenberg, “ Untersuchungem fiber die Entwiekclung dor Teleosticr-Niere/> 
1867. 

t Manual of the Anatomy of Vertebrated Animals, p. 121. 



CLASSIFICATION OF THE ANIMAL KINGDOM. 223 

the generative and urinary orgnns, it is obvious that it no less 
closely answers to the “ pleuroperitoneal chamber of the higher 
Vertebrates. The opercular fold which constitutes the outer wall 
of the branchial chamber in the Tadpole is formed by an out¬ 
growth of the body-wall, as Kowalewsky states the wall of the 
respiratory chamber in Amphioxus to be. On the other hand, in 
all the higher Yertebrata, the somatopleure which bounds the 
“ pleuroperitoneal cavity ” seems to he formed by a sort of split¬ 
ting by the mesoblast, apparently very similar to the process which 
gives rise to the perivisceral cavity of Annelida and Arthropoda. 
And the discovery of the free communication of the great serous 
cavities with the lymphatic system, has removed the objection 
that might have been urged that the serous cavities of the Yerte- 
brata are not parts of the vascular system. 

But it has been seen that it is only by the most careful study 
of development that the “ enterocoelous ” fi£ perivisceral cavity” of 
the Eehinoderm has been shown to be morphologically distinct 
from the “ schizocoelous ” “ perivisceral cavity ” of an Annelid ; 
and 1 think it probable that renewed investigation will prove 
that the “splitting of the mesoblast” in the Vertebrata repre¬ 
sents the invagination of the epiblast in the Ascidian, and the 
formation of an epiccele by outgrowth of a ridge in Amphioxus. 
Provisionally, at any rate, this hypothesis may be adopted, and 
the Yertebrata in general, as well as Amphioxus , ranked among 
the Epicoela. 

The discovery of the true head, brain, and renal organs of 
Amphioxus removes the chief supposed anomalies of the struc¬ 
ture of this animal, and to so great an extent bridges over the 
supposed hiatus between it and the Marsipobranehii, with which 
the development of the latter shows it to be very closely related, 
that I see no reason for separating it from the class Pisces, in 
which, however, it may properly rank as the type of a distinct 
order, which may be termed JSntomocrania , in contradistinction 
to the rest, in which, as in all the higher Vertebrates, the skull, 
even in the embryonic state, exhibits no indication of its primitive 
segmentation f, and which may be termed Jlolocrama „ 

* More accurately “ pericardio-pleuroperitoneal ” chamber, as the pericar¬ 
dium is only part of it, and, indeed, is only incompletely shut off in the Bays and 
Myxinoid fishes. 

t See the proof of this position in my Croonian Lecture, 4 Proceedings of the 
Eoyal Society/ 1858. 
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The eye-spots of Amphioms were single in all the sped mens I 
have examined; in the very young Ammocmf.es, described by 
Schulze, there are two such pigment-spots, separated by the very 
short representatives of the cerebral hemispheres and olfactory 
lobes. This suggests that the eye, like the nose, was primitively 
simple in the Yertebrata, and that it has become divided in 
the same way as the nose. In this case the involution of the 
epiblast, out of which the cornea and the crystalline lens are 
developed, should have been primitively a median sac ; and it is 
a curious circumstance that, in the very young tadpole, Mr. W. 
K Parker, E.E.S., has described and figured a transverse groove 
connecting the eye-sacs. 

I am unable to find any thing in the structure or mode of deve¬ 
lopment of the Mar si p obr anchi i which gives this group more 
than an ordinal value in the class Pisces. Their great peculi¬ 
arities are the structure of the skull, the presence of a naso¬ 
palatine passage which opens posteriorly in the Myxinoids, and 
the existence of a large superior median brain-lobe. 

As respects the first point, the skull is strictly comparable 
with that of the embryo of any higher Vertebrate, being com¬ 
posed of a parachordal occipital portion, of largely developed 
trabeculae, and of auditory capsules. In the Lampreys the carti¬ 
laginous hyoidean and mandibular arches are represented, and 
the curious facial cartilages appear to me to be reducible to the 
type of the labial cartilages of the Elasmobranchs. The deve¬ 
lopment of the olfactory organ of the Lamprey proves that the 
single nasal sac of AmpMoocus is the homologue of the nasal sac 
of the Marsipobranchii (at least of that part which is lined by 
the Schneiderian membrane), to which, however, two olfactory 
nerves, produced apparently by the division of a primitively 
simple and median nerve, proceed. The term “ Monorhma,” 
applied by Haeckel to the Marsipobranchii, therefore, is not 
strictly applicable, and I cannot attach any great taxonomic 
value to the structure of the olfactory organs in this group. 
The external duplication of the nasal apertures in the higher 
Yertebrata appears to me to be chiefly duo to the fact that, 
in them, the cerebral hemispheres are thrown out in front of 
the anterior cerebral vesicle, the front wall of which (the lamina 
termmalu of the third ventricle of the fully developed brain) 
corresponds with the anterior end of the cerebro-spinal axis of 
AmpMoxw, and attains a large size and considerable downward 
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growth before the olfactory sacs are distinguishable. The regions 
whence the olfactory nerves will he developed are thus widely 
separated, and thrown to the ventral and lateral aspect of the 
head, before the Schneiderian membrane is differentiated. It 
must also be recollected that, when the naso-frontal process 
of the embryo'appears, the olfactory sacs become connected with 
one another by a transverse groove, which is persistent in the 
Eays, and has the same relations as the middle of the olfactory 
sac of the Marsipobranchii would have if it were supposed to 
be transversely elongated. 

5 Eecent investigations lead me to think that the lower jaw is 
by no means wanting in the Marsipobranchii, though it presents 
a very curious modification. In the Ammocoste the hyoidean 
cleft, which has been overlooked, is present; and the manner in 
■which the branchial filaments are developed leads me to believe 
that those which are first formed represent the external gills of 
the Elasmobranchii, Granoidei, Dipnoi, and Amphibia. 

I have formerly expressed the opinion that the naso-palatine 
canal of the Marsipobranchii represents the “ primitive mouth ” 
of the Yertehrata. The resemblance of the mouth of AmpMoxtts 
to that of an Ascidian renders this comparison questionable; hut, 
on the other hand, it is a remarkable circumstance that the median 
nasal involution of Amphioxus corresponds very nearly, in its rela¬ 
tion to the segmented mesoblast, with the oral aperture of an 
Arthropod or an Annelid; and it may be that the canal represents 
the ordinary invertebrate oral passage. 

The dorso-median brain-lobe of the Marsipobranch appears to 
me to be represented in the higher Yertehrata by the peduncle 
of the pineal gland, which in the embryo is a hollow process of the 
roof of the anterior cerebral vesicle. It is particularly conspi¬ 
cuous in young Elasmobranchs. 

In a few Metazoa, as in some small Eotifera and in the Gor- 
diaeese, the alimentary canal never becomes developed, although 
these animals clearly belong to groups in which the alimentary 
apparatus is normally formed, and may be safely regarded as 
modified Gastrese. “Whether the like is true of the Cestoidea, 
which are so closely allied with the Trematoda, and of the Acan* 
thocephala, is not certain. Probable as it may be that these are 
Gastrese with aborted digestive cavities, it may he well to bear in 
mind the possibility of their never having passed through the 
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Gastrula stage. It is conceivable that an opaliniform 'Morula 
should, under completely parasitic conditions of life, have deve¬ 
loped the organization of a Cestoid worm. At any rate, the con¬ 
trary must not be assumed without good evidence; and to indi¬ 
cate the doubt, it may be well to establish a provisional group of 
Agastreae for these forms. 

I subjoin a tabular arrangement of the animal kingdom accord¬ 
ing to the views expressed in this paper, remarking, in conclusion, 
that, in my belief, the progress of knowledge will eventually break 
down all sharp demarcations, and substitute series for divisions. 

ANIMALIA. 

I. PROTOZOA . 

i. Mgnera. 

ProtamoeMdce. Protomonadidce . Myxastridos. JPorammifera . 

ii. Endgplastica. 

Amoebidee. Infusoriaflag ellata. Gregarinidce . Acinebidce. 
Infusoria ciliata, Radiolaria. 

II. METAZOA ,. 

A. G-ASTEEA3. 

i. POLXSTOMATA. 

Porifera (or Spongida ). 

ii. Monostomata. 

1 . Archseostomata. 

a . Scolecimorpha. b. Coelenterata. 

Rotifera . Tarbellaria . Hydrozoa. 

Trematoda, Aciinozoa. 

Pfemaioidea . Hirudinea * ( Qtenopliora ). 

Oligocheeta. 

2 . Deuterostomata. 

a. Sehizoecela. I . Enteroecela, 



Annelida Gephyrea(?), Brachiopoda. Enteropmmia , 
polyclueta. Polyzoa (?). Qhcetognatha, 

Arthropoda. Mollusca. Echinodermata . 

c. Epicoela. 

Tunicata or Ascidioida . 

Vertebrata . 

B. Aoastkeje (provisionally). 

Cestoidea , Acanthocephala. 
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Observations on Bees, Wasps, and Ants.—Part II. By Sir John 
Lubbock, Bart., FJEkS., M.P., F.L.S., Vice-Chancellor of the 
University of London. 

[Head December 17th, 1874.] 

In the Twelfth Volume of the Journal, the Society has done me 
the honour to publish some observations on Bees and Wasps, of 
which the present paper is a continuation. 

Bees . 

Following up the observations recorded in my previous paper, 
on the 19th July I put a bee (No. 10) to a honeycomb containing 
12 lbs. of honey 

at 12.30 ; at 12.36 she went back to the hive; 
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19 

4. 8 

99 

99 

33 

4.18 

39 

99 

4.24 

99 

33 

93 

4.31 

99 

19 

4.87 

99 

99 

33 

8.47 

99 

33 

4.58 

93 

33 

33 

5.10 

33 

93 

5.19 

93 

79 

33 

5.27 

79 

99 

5.80 

33 

37 

39 

0. 9 

39 

99 

6.15 

99 

39 

39 

6.23 

31 

93 

6.29 

>3 

S3 

33 

7.19 

11 

19 

7.24 

33 

33 

33 

7.35 

33 

99 

7.40 

>3 

33 

37 

7.50 

93 

99 

7.55 

33 

33 


and during all this time no other bee came to the comb. 

On the following morning, July 20, this bee came to the honey* 
comb 

at 6, 5 a.m. ; at 6.10 she went back to the hive : 

„ 6.37 she returned; „ 6.42 „ „ 

„ 7.17 „ „ • 7.21 
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at 

, 7.41 she 

returned ; 

at 7.47 she went hack to the hive 


8. 8 

99 

„ 3.12 

33 

33 

» 

8.21 

99 

» 8.25 

33 

33 

99 

8.82 

99 

io 

00 

33 

33 

99 

9. 4 

55 

„ 9 . 9 

33 

33 

99 

9.45 

99 

„ 9.51 

33 

33 

99 

10. 4 

99 

„ 10.10 

33 

99 

99 

10.19 

99 

„ 10.26 

33 

33 

99 

10.40 

99 

„ 10.47 

33 

33 

99 

10.59 

55 

* 11. 4 

33 

33 

55 

11.14 

35 

„ 11.19 

33 

33 

99 

11.44 

99 

„ 11.52 

33 

33 

99 

11.59 

99 

„ 12. 6 

33 

33 

99 

12.15 

99 

„ 12.23 

3? 

33 

99 

12.29 

99 

„ 12,35 

3? 

33 

99 

12.41 

„ was disturbed, 

» 12-52 

33 

33 

99 

1. 2 

55 

» 1. 9 

33 

33 

99 

1.16 

53 

„ 1.30 

33 

33 

99 

1.46 

5 ) 

„ 1.55 

33 

35 


I then left off observing; but during tbe whole of this time no 
other bee had come to the comb. 


Oct. 9. I took a bee (No. 11) out of the hive and put her 
to some honey; she returned and kept on visiting it regu¬ 
larly. 

Oct. 10. This bee came to the honey at 7.30 A.M.,and went on 
visiting it; but I was not able to watch her continuously. During 
these two days no other hee came to this honey. 

Oct. 11. No. 11 came to the honey 
at 7.12 a.m., but did not alight; 

„ 7.18 she returned, and at 7,21 went back to the hive ; 


33 

7.27 

33 

33 

7.31 

33 

33 

7.38 

33 

33 

7.44 

3 ? 

3 ? 

7.51 

33 

13 

7.56 

33 

33 

8. 2 

33 

33 

8. 8 

33 

33 

8.15 

33 

33 

8.22 

33 

33 

3.30 

33 

33 

8.35 

33 

33 

8.41 

33 

33 

8.46 

53 

99 

8.55 

33 

33 

8.59 

33 

33 

9. 6 

33 

33 

9,11 

33 

35 

9.20 

33 

33 

9.25 

33 

53 

9.45 

35 

33 

9.50 

3 ? 
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Oct. 11. No. 11 (continued). 

at 9.55 she returned, and at 10. 1 went back to the hive; 
>, 10. 7 „ „ 10.11 

10.19 „ „ 10.23 


„ 10.30 a strange bee came; I killed her. 

At 10.35 No. 11 returned, and at 10.40 went hack to the hive; 


„ 10.55 

33 

3 ? 

10.59 

35 

„ 11. 4 

33 

33 

XL 8 

33 

„ 11.26 

33 

33 

11.30 

33 

„ 11.35 

33 

33 

11.88 

37 

Another strange bee came ; 1 killed her also. 

At 11.52 she returned, and at 11.55 went; 

>, 12- 7 

33 

3 > 

12.12 

37 

» 12-17 

33 

33 

12.22 

33 

„ 12.31 

3 ? ' 

33 

12.36 

33 

» 12-58 

33 

33 

1. 2 

33 

» I- § 

33 

37 

1.12 

33 

„ 1.19 

37 

33 

1.23 

33 

1.30 

33 

33 

1.34 

33 

1.45 

>3 

33 

1.48 

33 

2. 2 

>3 

33 

2. 6 

73 

„ 2.15 

37 

33 

2.18 

33 

„ 2.29 

33 

33 

2.35 

33 

„ 2.45 

33 

37 

2.47 

33 

„ 2.50 

33 

33 

2.52 

33 

» 2.57 

>3 

33 

3 

33 

after which she did not come any more that day. It was, how- 

ever, a bad day, and after 1 o’clock she was 

almost the only bee 

which came out of the hive* 

The following 

morning she came to 

the honey at 7.58 

a.m., but did not alight, behaving just as she 

had done the day before. 




At 8. 6 a.m. No. 11 returned to the honey, and at 8, 9 she went; 

» 8-14 


33 

33 

8.20 „ 

„ 8.30 

j? 

33 

33 

8.34 „ 

. „ 8.42 

j? 

33 

33 

8.46 „ 

„ 8.54 

73 

>3 

33 

8.59 „ 

„ 9. 9 

yj 

33 

33 

9.14 

„ 9.19 

77 

33 

n 

9.24 „ 

„ 9.29 

73 

3 ? 

33 

9.33 „ 

„ 9.37 

33 

33 

33 

9.44 „ 

„ 9.54 


W 

but was disturbed. 
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A strange bee came, which 1 hilled. At 9.59 No. 11 went away; 


at 10, 5 she returned to the honey, „ 10. 8 

JJ 

» 10.12 

jj 

„ „ 10.13 

V 

„ 10.16 

jj 

„ „ 10.20 

n 

„ 10.26 

JJ 

„ „ 10.28 

jj 

„ 10.83 

JJ 

„ * 10-36 

jj 

„ 10.40 

5J 

» „ 10-46 

5) 

„ 10.55 a strange bee came wbicb I killed. 

No. 11 returned to 


the honey regularly; and went on coming. 

Oet. 13. 6.28 a.m. she came, hut, as before, flew away again 


without alighting. 





At 6.32 she came to the honey, at 6.36 she went away 

„ 6.42 

JJ 

JJ 

„ 6.46 

JJ 

„ 6.51 

JJ 

JJ 

„ 6.56 

JJ 

„ 7.10 

JJ 

JJ 

„ 7.14 

J5 

„ 7.26 

JJ 

JJ 

,, 7.34 

SJ 

» 7.46 

JJ 

JJ 

„ 7.50 

JJ 

„ 7.55 

JJ 

JJ 

„ 8. 

JJ 

„ 8.12 

JJ 

JJ 

» 815 

JJ 

„ 8.20 

JJ 

JJ 

» 8.26 

JJ 

„ 8.30 

JJ 

JJ 

„ 8.33 

JJ 

„ 8.37 

JJ 

JJ 

„ 8.44 

JJ 

„ 8.50 

JJ 

JJ 

„ 8.56 

JJ 


and so on. 


Oct. 14. She came for the first time at 8.15 am., and went on 
visiting the honey at the usual intervals. After this day 1 saw 
her no more; she had probably met with some accident. But 
these facts show that some bees, at any rate, do not communicate 
with their sisters, even if they find an untenanted comb full of 
honey, which to them would be a perfect Eldorado. This is the 
more remarkable because these bees began to work in the morn¬ 
ing before the rest, and continued to do so even, in weather which 
drove all the others into the shelter of the hive, That the few 
strange bees which I have recorded should have found the honey 
is natural enough, because there were a good many bees about in 
the room. 

The following fact is mentioned by E. Muller as seeming also to 
show a limited power of communicating facts on the part of bees ; 
—“ Once/ 5 he says*, <c I assisted at a curious contest, which took 
place between the queen and the worker bees in one of my Lives, 
# * Nature/ dun© 11, 1874, 
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and which throws some light on the intellectual faculties of these 
animals. A set of forty-seven cells had been filled, eight on a 
nearly completed comb, thirty-five on the following, and four 
around the first cell of a new comb. When the queen had laid 
eggs in all the cells of the two older combs she went several times 
round their circumference (as she always does, in order to ascer¬ 
tain whether she has not forgotten any cell), and then prepared 
to retreat into the lower part of the breeding-room. But as she 
had overlooked the four cells of the new comb, the workers ran 
impatiently from this part to the queen, pushing her, in an odd 
manner, with their heads, as they did also other workers they 
met with. In consequence the queen began again to go around 
on the two older combs ; but as she did not find any cell wanting 
an egg she tried to descend, but everywhere she was pushed hack 
by the workers. This contest lasted for a rather long while, till 
the queen escaped without having completed her work. Thus 
the workers knew how to advise the queen that something was 
as yet to be done, but they knew not how to show her where it 
had to be done.” 

I have already mentioned with reference to the attachment 
which bees have been said to show for one another, that though 
I have repeatedly seen them lick a bee which had smeared herself 
in honey, I never observed them show the slightest attention to 
any of their comrades who had been drowned in water. Bar, 
indeed, from having been able to discover any evidence of affec¬ 
tion among them, they appear to be thoroughly callous and utterly 
indifferent to one another. As already mentioned, it was neces¬ 
sary for me occasionally to kill a bee; but I never found that the 
others took the slightest notice. Thus on the 11th of October 
I crushed a bee close to one which was feeding—in fact, so close 
that their wings touched; yet the survivor took no notice what¬ 
ever of the death of her sister, but went on feeding with every 
appearance of composure and enjoyment, just as if nothing had 
happened. When the pressure was removed, she remained by 
the side of the corpse without the slightest appearance of appre¬ 
hension, sorrow, or recognition. It was, of course, impossible for 
her to understand my reason for killing her companion ; yet neither 
did she feel the slightest emotion at her sister’s death, nor did 
she show any alarm lest the same fate should befall her also. In 
a second case exactly the same occurred. Again, I have several 
times, while a bee has been feeding, held a second bee by the leg 
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close to her; the prisoner, of course, struggled to escape and 
buzzed as loudly as she could; yet the selfish (P) eater took no 
notice whatever. So far, therefore, from being at all affectionate, 
I doubt whether bees are in the least fond of one another. 

Their devotion to their queen is generally quoted as a most 
characteristic trait; yet it is of the most limited character. For 
instance, I was anxious to change my black queen for a Ligurian; 
and accordingly on the 26th of October Mr. Hunter was good 
enough to bring me a Ligurian queen. We removed the old 
queen, and we placed her with some workers in a box containing 
some comb. I was obliged to leave home on the following clay ; 
but when 1 returned on the 80th I found that all the bees had 
deserted the poor queen, who seemed weak, helpless, and miserable. 
On the 81st the bees were coming to some honey at one of my 
windows, and I placed this poor queen close to them. In alight¬ 
ing, several of them even touched her; yet not one of her subjects 
took the slightest notice of her. The same queen, when afterwards 
placed in the hive, immediately attracted a number of bees. 

Although the experiments on colour which I have already 
recorded seem to me tolerably conclusive, still I thought it 
would be worth while to make a few more. Accordingly, on the 
12th July I brought a bee to some honey which I placed on blue 
paper, and about 3 feet off I placed a similar quantity of honey 
on orange paper. After she had returned twice, 1 transposed 
the papers ,* but she returned to the honey on the blue paper. 
After she had made three more visits, always to the blue paper, I 
transposed them again, and she again followed the colour, though 
the honey was left in the same place. The following day I was 
not able to watch her; but on the 1-Mh, at 
7.29 a.m. she returned to the honey on the blue paper, 7.81 left, 
7.44 „ 7.47 „ 

7.56 # „ ' „ 

I then again transposed the papers. At 8.5 she returned to the 
old place, and was just going to alight; but observing the change 
of colour, without a moment’s hesitation, darted off to the blue. 
Ho one who saw her at that moment could have entertained any 
further doubt about her perceiving the difference between the 
two colours. At 8.9 she went; 

8,18 she returned to the blue, 8.16 went. 

8,20 „ „ 8,23 


V 
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Transposed the colours again. 

At 8.35 she returned to the blue, and at 8.39 went; 


8.44 


?? 


8.47 


V 


8.50 

Transposed the colours again. 

8.57 she returned again to the blue. 
9. 4 ,, 5, 

9.12 

9.19 „ „ 

9.25 

9.30 

9.40 

9.50 „ „ 

Transposed the colours again. 

10. 2 she returned again to the blue. 
10.10 
10.20 
10.30 


8.53 

9 

9. 7 
9.15 
9.22 
8.27 
9.84 
9.44 
9.55 

10. 6 
10.14 
10.25 
10.34 


17 


11 

19 

11 

91 

11 

11 

11 

11 


11 

11 

11 

11 


10.40 

10.48 

11,12 

11.21 


11 

ii 

ii 

ii 


11.26 

11.86 


ii 


ii 

ii 

ii 

n 


ii 

ii 


10.44 „ 

10.51 „ 

11.14 „ . 

and dew about, having 
been disturbed. 

11.28 went. 

11.40 „ 


12. 5 came and dew about, but did not settle till 
12.17. 12.17 went; . 

12.21 came and dew about. 

- Though it was a beautiful afternoon, she did not return any 
more that day. 

That bees can distinguish scents is certain. On the 5th Oct. 
I put a few drops of Eau de Cologne in the entrance, and imme¬ 
diately a number (about fifteen) of bees came out to see what was 
the matter. Eose-water also had the same effect; and, as will 
be mentioned presently, in this manner I called the bees out 
several times ; but after a few days they took hardly any notice 
of the scent. For instance, on the 17th Oct. I tried'them with 
twenty drops of Eau de Cologne, the same quantity of essence of 
violet, of lavender-water, of essence of musk, of essence of Pat¬ 
chouli, and of spirits of wine j but they took no apparent notice 
of any of them. 



234 SIR JOHN LUBBOCK OK BEES, WASPS, AND ANTS® 

I have also made some observations with the view of ascertain¬ 
ing whether the same bees act as sentinels. With this object, on 
the 5th of October, I called out the bees by placing some eau de 
Cologne in the entrance, and marked the first three hees that came 
out. At 5 p.m. I called them out again; about twenty came, in¬ 
cluding the three marked ones, I marked three more. 

Oct. 6. Called them out again. Out of the first twelve five 
were marked ones, I marked three more. 

Oct. 7. Called them out at 7.30 a.m. as before. Out of the first 
nine, seven were marked ones. 

At 5.30 p.m. called them out again. Out of six, five were marked 
ones. 

at 7,15. Six came out, all marked 

at 6.40. Out of the first ten, eight 
were marked ones. 

11.30 a m. Out of six, three were 
marked. I marked the other three. 
1.30 p.m. Out of ten, six were 
marked. 

4.30. Out of ten, seven were 
marked. 

6.5 a.m. Out of six, five were 
marked. 

„ Shortly afterwards I did the same again, when out of 
eleven, seven were marked ones. 

„ 5.30, p.m. Called them out again. Out of seven, five 

were marked. 

' Oct. 11. 6.30 a.m. Called them, out again. Out of nine, seven 

were marked* 

„ 5 p.m. „ Out of seven, five were, 

marked. 

After this day they took hardly any notice of the scents. 

Thus in these nine experiments, out of the ninety-seven bees 
which came out first, no less than seventy-one were marked ones, 
though out of the whole number of bees in the hive there were 
only twelve marked for this purpose, and, indeed, even fewer in 
the earlier experiments. I ought, however, to add that I gene¬ 
rally fed the bees when I called them out. 

It is sometimes said that the bees of one hive all know one 


Oct. 8. Called them out 
ones. 

Oct. 9, Called them out 

sj n n 

V V V 

» JS >5 

Oct. 10. „ „ 
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another, and immediately recognize and attack any intruder from 
another hive* At first sight this certainly implies a great deal of 
intelligence. It is, however, possible that the bees of particular 
hives have a particular smell. Thus Langstroth, in his interest¬ 
ing £ Treatise on the Honey Bee,’ says :—“ Members of different 
colonies appear to recognize their hive companions by the sense 
of smell f and I believe that if colonies are sprinkled with scented 
syrup, they may generally be safely mixed. Moreover, a bee re¬ 
turning to its own hive with a load of treasure is a very different 
creature from a hungry marauder; and it is said that a bee, if 
laden with honey, is allowed to enter any hive with impunity. 
Mr. Langstroth continues, “ There is an air of roguery about a 
thieving bee which, to the expert, is as characteristic as are the 
motions of a pickpocket to a skilful policeman. Its sneaking 
look and nervous guilty agitation, once seen, can never be mis¬ 
taken.” It is at any rate natural that a bee which enters a wrong 
hive by accident should be much surprised and alarmed, and would 
thus probably betray herself. 

On the whole, then, I do not attach much importance to their 
recognition of one another as an indication of intelligence. 

I had made some observations also with the view of ascertaining 
whether the bees which collect honey also work in the hive and 
attend to the brood, or whether they devote themselves exclu¬ 
sively to one or other of these duties. My observations, how¬ 
ever, were not conclusive; but some light has been thrown on the 
subject by Hzierzon, from which it would appear that for the first 
fortnight of a bee’s life *she attends exclusively to indoor duties, 
and only afterwards takes to the collection of honey and pollen. 
Hzierzon’s statements have been confirmed by Hr. Donhoff. On 
the 18th April he introduced a Ligurian queen into a hive of black 
bees. The first Ligurian workers emei'ged on the 10th May, and 
made their first appearance outside the hive on the 17th; but 
not until the 25th did any of the Ligurian workers appear on his 
feeding-troughs, which were constantly crowded with common 
bees, nor were any seen to visit the flowers. Eepeated observa¬ 
tions, says Hr. Honhoff, “force me to conclude that during the first 
two weeks of the worker-bee’s life the impulse for gathering 
honey and pollen does not exist, or at least is not developed, and 
that the development of this impulse proceeds slowly and gradu¬ 
ally. At first the young bee will not even touch the honey pre¬ 
sented to her ; some days later she will simply taste it; and only 



236 SIE JOHN LUBBOCK ON BEES, WASPS, AND ANTS. 

after a lapse of time will slie consume it eagerly. Two weeks 
elapse before site readily eats honey; and nearly three weeks pass 
before the gathering -impulse is sufficiently developed to impel her 
•to fly abroad and seek for honey and pollen among the flowers”*. 

In my first memoir I alluded to the difficulty which bees expe¬ 
rience in finding their way about. In this respect they certainly 
differ considerably. Some of the bees which came out through 
the little postern door (already described) were able to find their 
way back after it had been shown to them a few times. Others 
were much more stupid; thus, oue bee came out on the 9th, 11th, 
12th, 14th, 15th, 16th, 17 th, isth, and 19th,and came to the honey ; 
but though I repeatedly put her back through the postern, she 
was never able to find her way for herself. 

1 often found that if bees which were brought to honey did not 
return at once, still they would do so a day or two afterwards. 
For instance, on July 11, 1874, a hot thundery day, and when the 
bees were much out of humour, I brought twelve bees to some 
honey ; only one came back, and that one only once; but on the 
following day several of them returned. 

My .bees sometimes ceased work at times when I could not 
account for their doing so. Oct. 19 was a beautiful, sunshiny, 
warm day. All the morning the bees Vere fully active. At 11.25 
1 brought one to the honey-comb, and she returned at the usual 
intervals for a couple of hours; but after that she came no more, 
nor were there any other bees at work. Yet the weather was 
lovely, and the hive is so placed as to catch the afternoon sun. 

I have made a few observations to ascertain, if possible, whether 
the bees generally go to the same part of the hive. Thus, 

Oct. 5. I took a bee out of the hive, fed her and marked her. 
She went back to the same part. 

Oct. 9. At 7.15 I took out two bees, fed and marked them. 
They returned; but I could not see them in the same part of the 
hive. One, however, I found not far off. 

At 9.30 brought out four bees, fed and marked them. One 
returned to the same part of the hive. I lost sight of the others, 
Since their extreme eagerness for honey may be attributed 
rather to their anxiety for the commonweal than to their desire 
for personal gratification, it cannot fairly be imputed as gree¬ 
diness ; still the following scene, one which most of us have wit- 
messed, is incompatible surely with much intelligence, “ The sad 
* * Hive- and Honey-Bee/ Langstroth, p. 195. 
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fate of their unfortunate companions does not in the least deter 
others who approach the tempting lure from madly alighting on 
the bodies of the dying and the dead, to share the same miserable 
end. No one can understand tbe extent of their infatuation until 
he has seen a confectioner’s shop assailed by myriads of hungry 
bees. I have seen thousands strained out from the syrup in 
which they had perished j thousands more alighting even upon 
the boiling sweets; the door covered and windows darkened with 
bees, some crawling, others flying, and others still, so completely 
besmeared as to be able neither to crawl nor fly—not one in ten 
able to carry home its ill-gotten spoils, and yet the air filled with 
new hosts of thoughtless comers 

If, however, bees are to be credited with any moral feelings at 
all, I fear the experience of all bee-keepers shows that they have 
no conscientious scruples about robbing their weaker brethren. 
“ If the bees of a strong stock,’ 5 says Langstroth, ee once get a 
taste of forbidden sweets, they will seldom stop until they have 
tested the strength of every hive.” And, again, “ Some bee¬ 
keepers question whether a bee that once learns to steal ever 
returns to honest courses.” Siebold has mentioned similar facts 
in the ease of wasps (Pollutes). 


Wasps. 

Sept. 13. At 6 a.m. I put a wasp to some honey on green paper, 
and about a foot off I put some more honey on orange paper. 
The wasp kept returning to the honey at the usual intervals. At 
8.30 I transposed the papers ; but the wasp followed the colour. 
At 9 o’clock I transposed the papers again, but not the honey; 
she returned again to the green, from which it would appear that 
she was following the colour, not the honey. At 10.20 1 again 
transposed them, with the same result. 

, Ants. 

M. Eerel, in his excellent work 4 Les Tourmis de la Suisse. 5 
asserts that Ants, when they first quit the pupal state, like the 
bees, devote themselves to household duties and the care of the 
young, not taking any part in the defence of the nest until a 
later period of life. He has repeated many of Huber’s expe¬ 
riments. As regards the memory of ants, he convinced him¬ 
self that they recognized their companions after a separation of 
* ‘ Hive- and Honey-Bee/ Langstroth, page 277. ■ 
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four months; hut he believes they would not do so for more than 
one season* In my previous memoir I have described the be¬ 
haviour of ants to companions from whom they had been sepa¬ 
rated for several months, and mentioned that I could not satisfy 
myself as to the lively manifestations of joy and satisfaction de«» 
scribed by Huber as being shown under such circumstances. M. 
Eorel, in the above-mentioned work, expresses his opinion that 
the signs which Huber regarded as marks of affection, were in 
reality signs of distrust and fear, which, however, were soon 
removed. 

Ants of different nests are generally enemies; but M. Eorel 
assures us (p. 262) that when they first quit the pupa-stage, ants 
do not distinguish friends from foes, though three or four days are 
sufficient to enable them to do so. It is to he regretted that he 
does not give the facts on which this interesting statement is 
based. 

The behaviour of ants to one another differs very much accord¬ 
ing as they are alone or .supported by numerous companions. An 
ant which would run away in the first ease, will fight bravely in 
the second (p. 249). 

MM. Eorel and Ebrard both assert that if an ant is a little ill 
or slightly wounded, she is carefully tended by her companions ; 
while, on the other hand, those which are dangerously ill or 
wounded are carried out of the nest to die. I have not met with 
any eases of this kind. 

Again, some days I found no ants about on my window-sill as 
usual, although there seemed nothing in the weather to account 
for it. 

I quote the following in order to show the steadiness with 
which ants work. 

July 13. At 6.20 a.h. I put an ant to some honey; at 0.40 
she went, 7.2 she returned, and at 7.8 went away again, but not 
to the nest; at 7.11 she returned, and at 7.15 w p ent away again* 


7.27 she came back. 

7.40 went. 

7.49 


8. 5 „ 

8.14 


8.19 „ 

8.31 

n 

8.39 „ 

8.43 

n 

8.47 „ 

8.55 

33 

9 „ 

9. 8 

3 3 

9.10 „ 

9.17 

33 

9.26 „ 
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At 9.34 she came back, and 

at 9.40 went; 

9.49 

33 

10 

33 

10.11 

33 

10.20 

>3 

10.27 

33 

10.36 

?3 

10.44 

33 

10.52 

33 

12.52 

33 

12.54 

33 

1. 3 

3? 

1.20 

33 

1.30 

33 

1.41 

33 

1.51 

33 

2. 6 

33 

after which I was unable to go on watching. 


Another ant the same morning 



came to the honey at 6.55 a.m., at 7. 4 

went away. 

Keturned at 

7.10 

„ 7.14 

33 

33 

7.34 

„ 7.36 

33 

33 

7.45 . 

„ 7.50 

33 

33 

8. 2 

,, 8. 7 

33 


8.17 

„ 8.22 

33 

33 

8.31 

„ 8.36 

33 

13 

8.44 

„ 8.58 

>3 

n 

8.59 

» 9 

33 


after which she came back no more. During this time fifteen 
others had come to the honey. 

That ants have a certain power of communication has been 
proved by Huber and other observers. Several striking cases are 
mentioned by M. Eorel. For instance (op. cit . p. 297), an army 
of Amazon ants, on an expedition in search of slaves, attacked a 
nest of Formica rujibarbis. In a few seconds (quelques secondes) 
the dome of the nest was covered with F. rujibarbis , which rushed 
out to defend their house. 

On another occasion he placed a number of Tetramorium cees- 
pitum about four inches from a colony of Fheidole pallidula . 
" En un clin d’oeil,” he says (p. 384), “ Talarme fut repandue, ©t 
des centaines de Pheidole se jeterent au devant de Pennemi.” 

Again, he (p. 349) placed some earth containing a number of 
Tetramorium about four inches from a nest of Strongylognathm 
lliiberi. Several combats took place ; but after the lapse of a few 
minutes (quelques minutes) a whole army of S. Huberi emerged 
and attacked the intruders. 

On another occasion, some Amazon ants (p. 301) were search¬ 
ing in vain for a nest of Formica rujibarbis. After a while some 
of them found the nest. “Immediately” (aussitot), he says, “a 
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signal was given, the Amazons rushed in the right direction and 
pillaged the nest in spite of its inhabitants. 9 * This is a surprising 
statement. If it is to be taken literally, the communication can¬ 
not have been made by the antennae; the signal can hardly have 
been a visible one; are we then to imagine a sound or smell to 
have been made use of which our auditory and olfactory nerves 
are incapable of perceiving P or have ants some sense which we 
do not possess P 

It would even .appear, from M. Eorel’a statements, that in 
some cases one species comprehends the signs of another. This 
is, of course, the case when different species live in association ,* 
but I am now speaking of hostile species. Formica sanguined 
he assures us, understand the signals of F. pratensis . “Elies 
savent, ,9 he says (p. 859), “ toujours saisir l 9 instant on \e$> pra- 
iensis se comm uni quent le signal de la deroute, et elles savent 
s’apprendre cette decouverte les unes aux antres avec nne rapidite 
incroyable. An moment memo on Ton voit les pratensis se jeter 
les unes contre les autres en se frappant de quelques coups 
rapides, puis cesser toute resistance et s’enfuir en masse, on voit 
aussi les sanguinea se jeter tout-a-coup au milieu d’elles sans la 
plus petite retenue, mordant a droite et a gauche cornme des 
Folyergus , et arrachant les cocons de toutcs les pratensis qui en 
portent.” 

He is of opinion (p. 364) that the different species differ much 
in their power of communicating with one another. Thus, 
though Folyergus rufescens is smaller than F, sanguinea , it is 
generally victorious, because the ants of this species understand 
one another more quickly than those of F. sanguinea . 

It appeared to me that the following experiment might throw 
some light on the power of communication possessed by ants, viz. 
to place several small quantities of boney in similar situations, 
then to bring an ant to one of them, and subsequently to register 
the number of ants visiting each of the parcels of honey, of course 
imprisoning for the time every ant which found her way to the 
honey except the first. If, then, many more came to the honey 
which had been shown to the first ant than to the other parcels, this 
would be in favour of their possessing the power of communicating 
facts to one another, though it might be said they came by scent. 
Accordingly on the 18th July,at 3 p.m.,I took a piece of cork about 
8 inches long and 4 inches wide, and stuck into it seventeen pins, 
on three of which I put pieces of card with a little honey. Up 
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to 5.15 no ant had been up any of these pins. I then put an ant 
to the honey on one of the bits of card. She seemed to enjoy it, 
and fed for about five minutes, when she went away. At 5.30 
she returned, but went up six pins which had no honey on them.« 
I then put her on to the card. In the mean time twelve other 
ants have been up wrong pins and two up to the honey; these 
I imprisoned for the afternoon. At 5.46 my ant went away. 
From that time to 6 o’clock seven ants came, but not the first. 
One of the seven went up a wrong pin, but seemed surprised, 
came down and immediately went up the right one. The other 
six went straight up the right pin to the honey. Up to 7 o’clock 
twelve more ants went up pins—eight right, and four wrong. 
At 7 two more went wrong. Then my first ant returned, bring¬ 
ing three friends with her; and they all went straight to the 
honey. At 7.11 she went: on her way to the nest she met 
and spoke to two ants, both of which then came straight to the 
right pin and up it to the honey. Up to 7.20 seven more ants 
came and climbed np pins—six right, and one wrong. At 7.22 
my first ant came back with five friends; at 7.30 she went 
away again, returning at 7.45 with no less than twenty com¬ 
panions. During this experiment I imprisoned every ant that 
found her way up to the honey. Thus, while there were seven¬ 
teen pins, and consequently sixteen chances to one, yet between 
5.45 and 7.45 twenty-seven ants came, not counting those which 
were brought by the original ant; and out of these twenty-seven, 
nineteen went up the right pin. Again, on the 15th July, at 2.30, 

I put out the same piece of cork with ten pins, each with a piece 
of card and one with honey. At 4.40 I put an ant to the honey; 
she fed comfortably, and went away at 4.44. 

At 4.45 she returned, and at 5. 5 went away again. 

„ 5.40 „ „ 5.55 

„ 6.13 „ and again at 6.25 and 6.59, 

There were a good many other ants about, which, up to this time, 
went up the pins indiscriminately. 

At 7.15 an ant came and went up the right pin, and another at 
7.18. At 7.26 the first ant came back with a friend, and both 
went up the right pin. At 7.28 another came straight to the 
honey. 

AJj 7.30 one went up a wrong pin. 

„ 7.31 one came to the right pin. 

7,36 „ with the first ant 



242 


SIR JOHN LUBBOCK OH BEES, WASPS, AND ANTS. 


At 7.39 one 

came to the right 

» 7-40 

91 

11 

„ 7.41 

11 

11 

» 7.43 

11 

11 

„ 7.45 

11 

11 

„ 7.46 

11 

11 

11 

11 

wrong 

19 

11 

ii 

„ 7.47 two 

11 

ii 

„ 7.48 one 

11 

right 


„ the first ant came back. 


7.49 another came to the right pin, 

7.50 „ 

11 

wrong 

ii 

7.51 „ 

11 

right 

ii 

„ three 

11 

wrong 

ii 

7.52 one 

11 

right 

ii 

7.55 „ 

11 

wrong 

ii 

» ii 

11 

right 

ii 

7.57 „ 

11 

wrong 

ii 

7.58 „ 

If 

right 

19 

7.59 „ 

11 

wrong 

19 


Thus after 7 o’clock twenty-nine ants came; and though them 
were ten pins, seventeen of them went straight to the right pin. 

On the 16th July I did the same again. At 6.25 I put an ant 
to the honey ; at 6.47 she went. 

At 6.49 an ant came to the right pin. 

„ 6.50 another „ „ 

» 6.55 „ „ ,, 

„ 6.56 „ „ wrong pin, and then to the right one*. 

„ 6.158 „ „ right pin. 

^ >» n ?? 

„ 7. 5' the|first ant came back, and remained at the honey till 
7.11. 

„ another came to the right pin; hut she was with the first. 

„ 7. 6 another ant came to the right pin. 

» 7. 6 „ „ 

„ 7.12 

j, 7.18 ,, 

These two ants were met by the first one, which crossed an* 
tennse with them, when they came straight to the honey. 

At 7.14 another ant came straight to the honey. 
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At 7,2 i the first ant returned; at 7.26 she left. 

„ 7.24 another ant came, but went to a wrong pin, and then 
went on to the right one. 

„ an ant came to wrong pin. 


55 


55 55 55 


55 55 

55 5? 

55 55 

„ 7.38 the first came back, at 7.45 went away again, 

„ 7.42 an ant went to a wrong pin. 

55 55 

55 55 

55 55 

the right pin. 

„ 7.55 the first ant returned, and at 7.56 went away again. 

„ 7.57 an ant went to wrong pin. 

5 ? 7.58 „ right „ 

55 S „ wrong „ 

55 - 55 1 ’ight „ 

55 8.1 „ wrong „ 

After this, for an hour no more ants came. On this occasion, 
therefore, while there were ten pins, out of thirty ants, sixteen 
came to the right one, while fourteen went to one or other of the 
nine wrong ones. 

July 18. I put out the boards as before at 4 o’clock. Up to 
4,25 no ant game. I then put one (No. 1 ) to the honey; she fed 
for a few minutes, and went away at 4.81. 

At 4.85 she came back with four friends, and went nearly 
straight to the honey. At 4.42 she went away, but came back 
almost directly, fed, and went away again. 

At 4.57 she returned, and at 5.8 went away again. 

„ 4.45 an ant came to wrong pin. 


7.47 
„ 7.48 
7.49 
7.52 


7.34 

7.35 


55 


4,47 


55 


55 

55 

55 

55 

35 


4.49 

4.50 
4.52 

4.55 

4.56 


55 

55 

55 

55 

55 


55 

right pin. 

>5 

wrong pin. 

right pin. This ant (No. 2 ) I allowed 
to return to the nest, which she did 
at 5.23. 


j? n. b j? 

LINN. J0TJKN.—ZOOLOG Y, 


right pin, 
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5.11 an ant came to wrong pin. 

5.12 right pin. 

I changed the pin. 

5,16 an ant came to the pin which I had put in the same 

place. 

» „ right pin. 


5.10 

5.20 two ants 
„ ant No. 1 
5.25 an ant 


with No. 2 . 
and went at 5.25.* 

: this ant had been spoken 
to by No. 2 . 


5.26 another ant „ 

5.35 5 , „ 

5 ^7 „ „ 

5.40 „ ,, 

5.41 aut No, 1 „ and went at 5.49. 

5.45 another ant „ 

5.50 3 , „ 

5.51 ant No. 1 came back, and 5.54 went. 

5.58 two ants came to the right pin. 

5.59 another ant 


77 7 ? „ a wrong pin. 

1 changed the pin again. 

7 , 6.49 an aut came to the pin which I had put in the same 
place. 

„ 7. 1 another ant came to the right pin. 

7.20 „ „ 

» 7 -33 » 

3 , 7.46 ant No. 1 returned, 7.55 went. 

Thus during this time, from 4.50 until 7.50, twenty-nine ants 
came, twenty-six went to the right pin, while only three went up 
any of the nine wrong ones. Moreover, out of these twenty-six, 
only four were distinctly brought by tbe two ants which I had 
shown the honey. 

On the 19th I tried a similar experiment. The marked ants 
frequently brought friends with them; but, without countirm 
these, from 3.20 to 8 o’clock, out of forty-five ants, twenty-nine 
went up the right pin, "while sixteen went up the nine wron ,jr ones. 

Thus on ° 


July 13, out oi 27 ants, 19 went right and 8 wromu 
» 15, „ 29 ,. 17 „ 12 
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July 16, out of 80 ants, 16 went right and 14 wrong. 

,/ IB, „ 26 „ 28 8 „ 

» 19, „ 45 „ 29 „ 16 

Or adding them all together, 'while there were ten pins at least, 
out of 156 ants 108 came up the right pin, and only 58 up the 
others. 

It certainly appeared to me that some of the ants were much 
cleverer in finding their way to the honey than others; several 
ants which I put on honey came back to nearly the same place, 
and yet did not seem able to find the exact spot. 

Again, some appeared to communicate more freely with their 
friends than others; and I have met with cases which show that some 
ants certainly do not, under such circumstances, summon others 
to their assistance. From this point of view the following obser¬ 
vation maybe compared with those already recorded. On the 1st 
August an ant came to the honey at 4.20 and went away a few 
minutes afterwards. 

At 4.86 she returned, and at 4.41 went away again. 


„ 4.52 

5? 

GO 

V-C 

55 

„ 5.11 

?5 

5.15 

5? 

„ 5.30 

35 

5.85 

55' 

„ 6. 5 

„ 

6.10 

55 

„ 6.2 L 

53 

0.31 

55 

„ 6.39 

„ 

6.48 

5 1 

* 6.55 

3? 

6.59 

,, 

„ 7.30 

53 

7.36 

55 

„ 7.49 

?3 

7.54 

35 


Yet during all this time she brought no friend with her. 

The following additional observations were made after the read¬ 
ing of the paper, at the dates severally mentioned below. 

Tims on the 3rd Jan. I placed some lame in three small porce¬ 
lain saucers in a box 7 inches square attached to one of my frame- 
nests. The saucers were in a row 6 inches from the entrance to 
the frame and li inch apart from one another. 

At 1.10 an ant came to the larvse in the cup which I will call 
No. 1, took a larva, and returned to the nest. 

At 1.24 she returned and tools another. 

■ 1.45 

2.10 she went to the further saucer, No. 3. I took her tip 
and put her to No. 1. She took a larva and returned. 

2.24 she returned to cup No. 3. As there were only two 
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larva? in this cup, I left her alone. She took one and 
returned. 

At 2.31 she returned to cup No. 3 and took the last larva. 

2.40 she came back to cup No. 3 and searched diligently, 
went away and wandered about for two minutes, then 
returned for another look, and at length, at 2.50 went 
to cup No. 1 and took a larva. 

8 came to cup 1 and took a larva. 

3. i „ ,? 

8.15 „ „ , first, however, going and 

examining cup 8 again. 

8.18 came to cup 3, then went to cup 2 and took a larva. 


3.30 

3.43 


59 

55 


2 

2 


>» 


5.58 came to cup 8, but did not climb up it, then went to 
cup 2 and took a larva, which she either dropped or 
handed over to another ant; for without returning to. 
the nest, at 8.55 she returned to the empty cup, and 
then to cup 2, where she took the last larva, so that two 
cups are now empty. 

4. 3 she came to cup 3, then to cup 2, and lastly to cup 1, 
when she took a larva. 

4.15 came to cup 1 and took a larva. 


4.22 


j? 


4.38 


95 


5 came to cup 3, then to cup 2, and lastly to cup 1, when 
she took a larva. 

5.19 came to cup 1 and took a larva. 

5.50 came to cup 2 and then to cup 1 and took a larva. 

6.20 „ 1 and took the last larva, 

1 now' put about 80 larva? in cup 3. 

It is remarkable that during all this time she did not come 
straight to the cups, but took a,roundabout and apparently irre¬ 
solute course. 

At 7: 4 she came to cup 1 and then to cup 8, and then home. 
There were at least a dozen ants exploring in the box; but 
she did not send any of them to the lame. 

At 7.30 she returned to cup 3 and took a larva. 

I now left off watching for an hour. On my return at 
8.30 she was just carrying off a larva. 

8.40 she came back to cup 3 and took a larva. 
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8.55 she came to eup 1 then to eup 3 and took a larva. 


9.12 

9.30 

9.52 

10.14 


3 


n 

1 


5 ? 11 

H 11 

11 11 

11 J? 


10.20 she went and examined cnp 2, then to cup 3 and took 


a larva. 

At 10.45 she came to cup 3, and I went to bed. At 7 o’clock 
the next morning the larvae were all removed. In watching this 
ant I was much struck by the difficulty she seemed to experience 
in finding her way. She wandered about at times most irreso¬ 
lutely, and, instead of coming straight across from the door of the 
frame to the cups, kept along the side of the box; so that in 
coming to cup 3 she went twice as far as she need have done. 
Again, it is remarkable that she should have kept on visiting 
the empty cups time after time. I watched for this ant care¬ 
fully on the following day; but she did not come out at all. 

During the time she was under observation, from 1 till 10.45, 
though there were always ants roaming about, few climbed up the 
walls of the cups. Dive found their way into the (empty) cup 
1 and one only to cup 3. It is clear, therefore, that the ant 
under observation did not communicate her discovery of larva? 


to her friends. 

The following day I watched again, having, at 7 a.m\, put larvse 
into one of the porcelain cups arranged as before. No ants found 
them for several hours* 

At 11.37 one came and took a larva. 

„ 11.50 she returned and took a larva. 

„ 11.59 she returned „ 

99 
91 
It 
99 


12. 9 
12.16 
12.21 
12.26 


12.32 


19 


11 


19 

11 


12.37 

12.41 


It 

99 


12.45 


37 


91 

19 

11 


12.50 

12.57 


1i 

11 


91 

)1 


19 

91 


1. 5 
1.11 


91 

91 


19 


11 
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it 

11 

1 5 
?? 


11 

?5 

11 

19 

it 

ii 

ii 

11 

it 

it 

it 

it 

it 


ii 

ii 

ti 

ii 


ii 

it 

ii 

ii 
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it 
ti 
71 
11 
11 
11 
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1.21 she returned and took a larva* 


1.35 
1.40 
1.44 
1.52 

1.56 
2 . 2 
2.10 

2.17 
2.24 
2.30 

2.36 

2.43 
2.48 

2.54 

2.59 

3. 3 
3.10 
3.14 

3.19 
3.34 

3.39 
3.47 

3.56 

4. 7 
4.13 

4.20 

4.28 

4.39 

4.44 
4.50 

4.55 

5. 1 

5. 7 

5.17 
5.23 

5.28 

5.40 

5.45 

5.59 

6. 9 

6.18 


ii 

ii 

ii 

a 

ii 

ii 

31 

99 

11 

11 

11 

11 

It 

11 

11 

It 

11 

It 

11 

It 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

91 

99 

11 

11 

17 

11 

11 


11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

>) 
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11 

11 

11 

» 

It 

11 

11 
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19 

1 

91 

19 
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91 

11 
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11 
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6.35 she returned and took a larva. 


6.40 

6.46 

6.51 
6.58 
7« 2 

7. 8 

7.12 
7.16 
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7.26 
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7.44 
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8 . 8 
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8.26 
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This is au unusually long interval; still I am sure the time 
is correct. 
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At tills time I went to bed. There were still, about twenty-five 
larvae in the cup, which had all been removed when I looked at 6.15 
the next morning. During the whole time she was under obser¬ 
vation, only two strange ants found tbeir way to the cup, though 
there were some wandering about in the box all day. Towards 
evening, however, they went into the nest, and for some hours my 
ant was the only one out. It will be observed that she returned 
at shorter intervals than the previous ones. This was partly 
because she had a shorter distance to go, and partly because she 
was not bewildered by three cups, like the preceding. I had 
placed a bit of wood to facilitate her ascent into the cup. This 
she made use of, but instead of going the shortest way to the 
cup, she followed the side of the box, partly, perhaps, because 
the floor was covered with a plate of porcelain. This, however, 
would not account for the fact that at first she invariably went 
beyond the cup, and even past the second cup; gradually, how¬ 
ever, this circuit became smaller and smaller j but to the last she 
went round the outside of cup 1 instead of going straight to the 
spot where I had placed the bit of wood. 

On the 9th January again I watched her laider similar circum¬ 
stances. From 9.35 to 1.40 she made 55 journeys to and fro, 
carrying off a larva each time; but during this period only one 
strange ant found the larvae. 

In the afternoon of the same day I watched the ant which had 
been under observation on the 3rd Jan. From 3.27 to 9.30 she 
made forty-two visits, during which time only four strange ants 
came to the lame. 

On the 10th Jan. I watched the same ant as on the 4th. 
Between 11 a.m, and 10 r.M, she made no less than ninety-two 
visits; and during the whole time only one strange ant came to 
the larvae. 

On the 18th Jan. I put out some more lame in the small por¬ 
celain cups. Between 8 and 9 both these ants found them, and 
kept on coming all day up to 7 r.M., when I left off observing. 
There were a good many ants wandering about in the box; but up 
to 4 o’clock only four came to the larva*. Two of them I impri¬ 
soned as usual; but two (which came at 4.30 and 4.36) I marked. 
These went on working quietly with the first two till I left off 
observing at 7 r.M.; and during this latter time only three other 
ants found the larvae. 

On the 31st Jan. I watched another specimen. At 9.14 1 put 
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her into a small cup containing* a number of larvae. She worked 
continuously till half past seven in the evening, when I left off 
watching. During that time she had made more than ninety 
journeys, carrying each time a larva to the nest. During the 
whole time not a single other ant came to the larvae. 

Again on the 7th Deb. I watched two ants in the same manner. 
At 7 a.m. I put some larvae in the small china cups. Dp to 8 no 
ants had come to them. Soon after 8 I put two marked ants, 
neither of them being the same as these whose movements are 
above recorded. They were then watched until a quarter to eight 
in the evening, during which time one of them had made twenty- 
six journeys, carrying off* a larva each time; the other forty-two. 
During this period of about eleven hours, two strange ants had 
come to the cup at which these were working, and the same 
number to one of the other cups. 

None of these ants, therefore, though they had found a large 
number of larvse, more than they could carry in a whole day, sum- 
inoned any other to their assistance. 


Diagnoses of new Genera and Species of llydroida. 

By Professor Allman, M.D., LL.D.,P.B.S., Pres. L.S., Ac. 

[Read December 17th, 1874.] 

(Plates IX.-XXIH.) 

Some very interesting collections of Ilydrcida have been recently 
placed in my hands for determination. One of the most impor¬ 
tant of these is from the Zoological Museum of the University of 
Copenhagen, and consists exclusively of gymnoblastie forms. It 
has been obtained from various parts of the world; but most of 
the species are from the Scandinavian shores. It has been put 
into spirits, and is, for the most part, in a very good state of 
preservation, so much so, indeed, as frequently to admit of accu¬ 
rate drawings being made from the soft parts. Among the 
Hy droids of this collection sufficiently well preserved for deter¬ 
mination, are seven undescribed species, referable to six genera. 
Dor the opportunity of examining it I am indebted to Professor 
Lutken, of the University of Copenhagen. 

Another collection, also preserved in spirits, consists entirely 
of calyptoblastic forms, and was made in the Japan seas by Capt. 
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St. John, ■ of Il.M.S, ‘ Silvia/ It was submitted to me for deter¬ 
mination by Mr. J. Grwyn Jeffreys, by whom it is destined to 
form part of the collection of tlie British Museum. It consists 
of seven species; and not one of these has been hitherto described. 
They are referable to four genera, of which two, namely Gampanu- 
laria and TJmiaria , are well represented in the European seas, 
while two are now for the first time defined, and, so far as I 
know, have no representatives elsewhere* 

This collection, though small, is thus of special interest, coming 
as it does from a region whose Ilydroid fauna has been hitherto 
entirely unexplored, and which, I am strongly induced to believe, 
constitutes a distinct and well-defined area in the geographical 
distribution of the Hydroida. 

To Mr, Busk I am indebted for a collection of calyptoblastic 
Hydroids, consisting entirely of dried specimens or of specimens 
which, after having been dried, had been mounted in liquid lor 
the microscope. It contains a large number of species: many 
of these have been already examined and described by himself; 
many others he has also examined, designated by MS. names, 
and, in many cases, figured, so that his very careful and accurate 
work only awaits publication. Others, again, hitherto unexamined, 
he has liberally intrusted to myself; and these are described and 
figured in the present paper. 

From Mr. Iloldsworth I have received a collection of dried 
specimens, made on the shores of Ceylon. It contains several 
new and interesting species, chiefly belonging to the Aglaophenian 
section of the Plumulariid®. 

Lastly, a small collection of Hydroida and Pulyzoa was made 
hy the Eev. A. E. Eaton during a yacht voyage to Spitsbergen, 
The specimens were collected in the Spitsbergen seas, and were 
placed by Air. Eaton at my disposal. Among the Hydro ids, 
however, of this collection there is only one specimen sufficiently 
well preserved for determination. 

HYBBOXBA GYMOBLABTEA. 
BOUGAmVILLIlDJR 
PEiuuoismus. 

Pjerigonimus multicoknis. Plate IX. figs, 1, 2, 

Trophomme . Hydrocaul us attaining a height of about two inches, 
springing from a creeping network of hydrorhiml tubes, not 
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fascicled, very much branched, with a subalternate disposition ot 
the branches, which ascend at a small angle from the .main stem 
and from one another; ultimate ramuli annulated at their origin, 
rest of the liydrocaulus smooth, except with an occasional annu- 
1 at ion here and there. Ifydranths with about forty tentacles. 

Gonosome. Gronophores springing from the ultimate ramuli at 
some distance below the hydranth. 

Locality. Kattegat, collected by Mr. Oersted, Zool. Mus. Cop. 

The gonopkores in the specimen were not sufficiently far ad¬ 
vanced to enable their true structure to be determined; and little 
more than their position in the hydrosoma can be asserted of 
them. Their appearance, however, renders it highly probable 
that they become developed into planoblasts of the type met with 
in the genus Eerigonimus ; but in the absence of an accurate 
knowledge of the developed gonosome, the reference of the pre¬ 
sent species to that genus cannot be viewed as otherwise than 
provisional. 

The most striking peculiarity of the species is the great number 
of tentacles in the hydranth. 

FTTJDEJSfDBIIDJL 

EUDENDRTTTM. 

Eudendrium rigidijm. Plate IX. tigs. 3, 4 . 

Trophosome. Hydroeaulus attaining a height of about one inch, 
mucli and very irregularly branched, springing out of an entangled 
mass of tortuous wiry filaments, fascicled in the main stem and 
principal branches; subordinate branches not fascicled, capillary, 
and strongly annulated throughout, the whole forming rigid tufts. 
Hydranths with about twenty tentacles. 

Gonosome not known. 

Locality . Denmark, Zool. Mus. Cop. 

There can be little doubt that the Hydroid just described is a 
true Eudendrium; for though no gonosome was present in the 
specimen, the trophosome is entirely that of a Eudendrium ; 
and, from all we know of the species of Eudendrium , the tropho¬ 
some of this genus will in itself afford characters sufficient for 
generic determination. 

The species here described bears a considerable resemblance to 
Eudendrium cap ill are ; but the strongly fascicled condition of the 
main stem and principal branches, and the complete annulation 
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of the unfascicled portion, at once distinguish it from that species. 
It is this fascicled condition which gives it the rigid hahit which 
has suggested its specific name. 

Such hydranths as are present in the specimen are evident!}' 
those of a second crop which had replaced an earlier one—a phe¬ 
nomenon not uncommon in Hydroid trophosomes. Each is borne 
on the summit of an attenuated continuation of the original 
branch; and the new growths have much the appearance of having 
been produced in the confinement of an aquarium; at all events, 
the attenuated extension of the branches is plainly not the normal 
condition of these parts. 

H YD BA QTINIID2&. 

Hydractinia. 

Hydractinia monocarpa. Plate X. figs. 1-3. 

Trophosome . Basal expansion thin, furnished with well-de¬ 
veloped chitinons spines ; spines with a continuous axile cavity, 
and destitute of longitudinal furrows, except close to the base, 
frequently bifurcate. Hydranths with about twelve tentacles. 

Gonosome. Blastostyles short, destitute of capitulum, and ter¬ 
minating distally in a blunt point; each blastostyle (female) car¬ 
rying near its middle a single very large sessile spherical sporosac. 

Locality. Spitzbergen, Zool. Mus. Cop. 

This is a very interesting and well-marked form. It is easily 
distinguished from S. echinata by its nearly smooth spines, and 
especially hy its noncapitate blastostyles, each with its single 
sporosac. The sporosac is very large, and encloses a great number 
of ova; while that portion of the blastostyle which lies at the 
distal side of the point of attachment of the sporosac is much 
attenuated, and bent to one side by the enormously developed 
sporosac. The blastostyle, with its sporosac, presents entirely 
the condition met with in certain calyptohlastic Hydroids, in 
which the gonangium contains only a single sporosac, by the 
great development of which the blastostyle becomes more or less 
atrophied and displaced. 

The basal expansion is thin, and its chitinons framework far 
less developed than in Tl, echinata. The superficial coenosarcal 
layer is very distinct, and is extended over the whole surface of 
the spines. 

The chitinons walls of the hollow spines, besides presenting a 
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general lamination, consist of two distinct layers. The external 
one, itself distinctly laminated, forms a sort of sheath which in¬ 
vests the inner one, also laminated, and can be separated from it 
by the needle. The tubular cavity of the spine, which is con¬ 
tinuous from its summit to its base, is filled with coenosare. 

The description here given is that of a female colony, no male 
specimen being contained in the collection. 

The colony covered the surface of a gasteropodous shell, 
Trophon clathratwm , Linn., which was obtained off the coast of 
Spitzbergen, and is still inhabited by the mollusk. Its high 
northern locality thus gives to Hydractinia monocarpa a special 
interest from a distributional point of view. 

POBOCORYJSflBJE. 

PODOCOBYNE. 

Podqcoryne inermis. Plate X. figs. 4, 5. 

Trophosome. Hydrorhizal expansion forming a thin layer en¬ 
tirely destitute of projecting chitinous spines. Proliferous hy- 
dranths but slightly smaller than the sterile hydranths. 

Gonosome . Gronophores forming a vertieillate cluster at a short 
distance below the tentacles. 

Localities. Oeresund and Middelfartsund, Denmark, ZooL Mas. 
Cop . 

The present species comes very near to Podocoryne carnea. , and 
may possibly be only a varietal modification of it. It differs from 
it, however, in the entire absence of the chitinous spines which 
in P. carnea are developed from the hydrorhizal expansion, as 
well as in the much less arrested condition of the proliferous hy¬ 
dranths. It is possible that specific characters may be afforded 
by the free planoblasts; but the exact form of these can be deter¬ 
mined only from living specimens. 

The specimens occur on the shells of young living individuals 
of Nassa reticulata. 

CLADOCORYNIJDM. 

Cladocohyne, 

Cladocoryne pelagica. Plate X. figs. 6, 7. 

JPophosome. Hydroeaulus attaining a height of about one fifth 
of an inch, simple, with the perisarc distinctly annulated towards 
the base. 
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Gonosome. Gonophores borne singly on short peduncles, which 
spring from the body of the hydranth within the tentacles. 

Habitat. On Sargassum baccifenm . 

Locality. Gulf-stream, collected by Mr. Ilygom, Zool Mm. Cop. 

Hitherto only one species of the genus Cladocoryne has been 
described. This ( C. floccosd) was discovered by Mr. W. D. Botch, 
in lierrn, one of the Channel Islands ; but no trace of the, gono¬ 
some was present in any of his specimens, and it was therefore 
impossible to draw up a complete character of either the species 
or the genus. The specimens of the new species from the Copen¬ 
hagen Museum supply in some degree the deficiencies in our 
knowledge of this remarkable genus, though they still leave much 
to be determined. It seems pretty certain that the gonophores 
are phanerocodonic or tnedusiform ; but the state of the specimens 
does not allow, of an absolute determination of this point. 

Cladocoryne pelagica is a smaller form than C. Jloccosa, from 
which it also differs in the very distinctly annul ated condition of 
the lower part of its stem. It had attached itself to gulf-weed 
obtained in lat. 57° JST., long. 13° W., by the late Mr. Ilygom, 
who, as I am informed by Prof. Liitken, was ‘‘the captain of a 
trading-vessel, and a zealous and intelligent collector.” 

COE YMO E PH IDLE. 

Am ALMAS A. 

Amalthaa irlandica. Plate IX. figs. 5, 6. 

Tropliosome. Ilydrocaulus attaining a height of about l T \ r inch, 
swollen below, where it is provided with numerous rows of papil¬ 
liform processes, which become longer as they approach the base, 
and are ultimately replaced by long filaments, which form a dense 
tow-like hydrorhizal plexus. Proximal tentacles about twenty 
in number, and about of an inch in length; distal tentacles 
rather long, very numerous, and forming a dense terminal brush. 

Gonosome. Gonophores oval, in about nine pendulous clusters, 
each cluster consisting of numerous gonophores, which are borne 
on short stalks from all sides of a rather long common peduncle; 
more mature gonophores with four short tentaeuliform processes 
on the summit. 

Locality. North Iceland, Zool If us. Cop . 

This is an interesting Hydroid, and, as far as can be determined 
from the specimen, is an AmaWuea nearly allied to Amaltlum 
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sarsii i Steenstrup, from which it would seem to differ chiefly in 
its shorter stem, less numerous proximal tentacles, and longer 
distal ones, and in the simple common peduncles of its gonophore- 
clusters. The structure of its gonophores, however, could not be 
determined with certainty; and though these appear to develop 
into true planoblasts of the Amalthsa type, it was impossible, 
from a mere spirit specimen, to satisfy one’s self entirely on this 
point. The reference of the Hydroid to the genus Amalthcea is 
thus, to a certain extent, provisional. 

One of the most striking features in the present species con- 
sists in the great length of its proximal tentacles. These nearly 
equal the entire height of the stem, round which, in the living 
state of the animal, they must have formed a graceful inverted 
tassel of flexile filaments, subject to the impulse of every passing 
current of the surrounding water. 

The thin pellicle which in Amalthcea replaces the strong peri- 
sarc of other Hy droids, was here irregularly corrugated and sepa¬ 
rated by a considerable interval from the ectoderm' of the stem ; 
but this latter state was probably connected with the alcoholized 
condition of the specimen. 

MONO CA T7L1D2E. 

Mo^ocaulus. 

Monocaulus grobnlandica. Plate IX. figs. 7, 8. 

Trophosome. Iiydroeaulus attaining a height of about 1 inch, 
emitting towards the base numerous capillary filaments. Hy- 
dranths with the tentacles of the proximal zone moderately long, 
about twenty in number; tentacles of the distal zone very short 
and numerous. 

Gonosome . Gonophores oviform, destitute of tentaculiform ap¬ 
pendages, in seven or eight clusters, each cluster consisting of 
numerous gonophores, which are borne on all sides of a common 
peduncle, on which they are sessile. 

Locality. Greenland, collected by Hollboll, Zooh Mm. Cop. 

There can be scarcely any doubt that the gonophores of this 
Hy droid are simple fixed sporosaes, and that the species is rightly 
referred to the genus Monocaulus . The pellicle, which takes the 
place of the peri sarc, is somewhat thicker than in Corymorpha 
and other so-called naked Hy droids, but is yet very different 
from the thick firm perisarc of Tabidaria, Eudendrimn , &e. It 
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loses itself qe the base of the hydranth, and in the specimen is 
irregularly corrugated and separated along the stem by a con¬ 
siderable interval from the ectoderm, this interval becoming still 
wider at the base of the stem; the separation of the pellicle 
from the ectoderm, however, may be due to the action of the 
alcohol in which the specimen is preserved. 

The filaments, which are emitted from the stem, commence at 
some distance above the base; they are simple and capillary, and 
are each surrounded by a delicate extension of the investing 
pellicle of the stem. 

The proximal tentacles, which are of moderate length, taper to¬ 
wards their extremity, where they end in a blunt, slightly enlarged 
extremity,showing an apparent tendency to a capitate termination. 
The distal tentacles, which are very short and very numerous, 
cover a narrow zone just below the mouth. 

The clusters of go nop ho res lie, in the specimen, entirely at the 
distal side of the longer tentacles; and it does not seem that in 
the living state of the Hy droid they could have formed pendulous 
groups hanging below the tentacular verticil. Ho evidence of 
the sex of the specimen could be obtained. 

The specimens are adhering by their base to fragments of shell, 
and seem to have been dredged from a bottom of shelly sand. 
They were collected by Mr. Holboll, mentioned in a note from 
Prof. Liitken as “ the lamented Governor of South Greenland, a 
zealous and able collector.” 


HYDROXDA CALYPTQBLASTEA. 
OAMPANULAB1IDM 
Cameanulaiua. 

Campanula hi a crenata. Plate XI. figs. 1, 2. 

Trophosome . Hydrophyton a creeping adherent filament, which 
sends off from distance to distance short free hydrotheca-hearing 
branches; adherent portion smooth, hydrotheeal brandies very 
distinctly ringed, slightly thinner than the adherent portion. 
Hydrothecae deep and narrow, about ^ of an inch in height, 
somewhat tumid at the base, slightly contracting upwards, and 
then gradually expanding at the orifice, so as to form an everted 
lip ; margin of orifice erenate, with eight broad shallow lobes. 
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Gonosome . Xot known. 

Locality. Japan, Oapt. St. John. 

This Campanularian is remarkable for the comparatively large 
size of its hydrotheese, with their elegantly crenate lip. It oc¬ 
curred creeping over the stems of a Thidaria {T. c-rassicaulis'). 
The specimen is well preserved, many of the hydrauths being 
still quite perfect in the hydro thecas ; but the absence of all 
knowledge of the gonosome renders its reference to the genus 
Campanularia entirely provisional. 

C.VM PAN 17 LARI A GRANDIS. PiatC XII. %S. 2-4. 

Trophosome. Hydrophyton consisting of creeping, tortuous, 
smooth, more or less aggregated tubes, which send off from dis¬ 
tance to distance the peduncles of the hydrotheese; peduncles 
slightly thinner than the tubes from which they spring, scarcely 
attaining a length equal to that of the hydrotheese, immediately 
below which they have a node-like enlargement. Hydrotheese T 2 (7 
of an inch in height, gradually narrowing upwards, and termi¬ 
nating with an abruptly everted lip. 

Gonosome. Gonangia springing in a dense cluster from the 
aggregated basal tubes, nearly sessile, lageniform, with strong 
longitudinal ridges, slightly exceeding a quarter of an inch in 
height. 

Locality. Japan, Capt. St. John. 

The comparatively enormous size of the hydrotheese constitutes 
a very remarkable feature in this Hydroid. It is also strikingly 
marked by its very large, lageniform, ridged gonangia. 

The adherent portion of the hydrophyton consists of strong 
tubes which creep over the surface to which it has attached 
itself. In the specimen examined it had taken possession of 
another Hydroid (Selaginopsis fuscaj the older parts of whose 
stem it had enveloped in a close plexus. This plexus had entirely 
replaced the stem which had originally given it support; and it 
was from this part that the gonangia sprung m a dense group. 
They had the appearance of being sessile, but are in reality borne 
each upon a very short peduncle. Their large size and the peculiar 
way in which they were grouped together suggested at first the 
possibility of their being only the ovarian nidus of a gastero- 
podous mollusk instead of the gonangia of the Hydroid. They 
attain about the size of the nidus of Bmcinmn lapillus; and it 
was only by a careful examination that their real nature was 
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made apparent. It was impossible, however, from the dead speci¬ 
men to determine whether the contents of the gonangia were sporo- 
sacs or plan oblasts ; audit is therefore, as in all similar cases, only 
provisionally that the present Hydroid can be assigned to a defi¬ 
nite genus. 

Campanularia gracilis. Plate XII. figs. 5, 6.* 

Trophosmne. Hydrophyton a slender, smooth, creeping tube, 
sending off from distance to distance long slender hydrothecal 
branches; hydrothecal branches with one or two rings at their 
origin from the creeping stem, and two deep constrictions at the 
base of the hydrotheca, destitute of annulatiou on the remainder 
of their length. Hydrotheca) deep bell-shaped, about ^ of an 
inch in height. 

Gonosome* Gronangia borne by the creeping tube, scattered, 
cylindrical, about -fa of an inch in height, deeply and regularly 
annulated, tapering below into a short peduncle, and terminating 
distally in a truncated summit. 

Locality. Japan, Gapt. St. John. 

This little Campanularian occurred abundantly on the same 
Hydroid which gave support to Campanularia grandis , and crept 
also over the stems and hydrotheca? of the latter, with whose 
great size this small form strikingly contrasted. Numerous 
young solitary individuals, with the embryonal hydrorhizal shield 
still present, had attached themselves to the supporting Hydroids. 

Though the hydranths were sufficiently well preserved, nothing 
could be determined regarding the contents of the gonangia; and 
without a knowledge of these the reference of the Hydroid to the 
genus Gampanularia is only provisional. It is probably, however, 
a true Campanularia, and appears to be nearly allied to G ,. John- 
stoni. 

Gampanularia juncea. Plate XI. figs. 3, 4. 

, Trophosome. Hydrocaulus consisting of a cluster of strong 
stems, which spring from a common entangled mass of hydro¬ 
rhizal filaments, and, after rising to some height as simple undi¬ 
vided tubes, begin to send off thinner, simple, for the most part 
alternately disposed branches, and continue to ascend to a height 
of about 12 inches, becoming gradually thinner towards the distal 
extremity. Hydrothecse large, tobacco-pipe-shaped, almost sessile, 
supported on bracket-like lateral processes, which are situated 
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close to the distal ends and on alternate sides of rather short 
internodes, into which both main tube and branches are divided; 
margin of orifice entire, surrounded by a narrow band-like rim. , 

Qonosome. Not known. 

Locality, Ceylon, Mr. Holds worth* „ 

Qampamilaria jimcea is a very large, strong species ; the stems, 
towards their base, where they are as yet nnbranched, have a thick¬ 
ness of about t/u of an inch, and might here almost be taken for 
a cluster of the stems of Tubularia indivisa . The specimens were 
all incrusted with an opaque calcareous deposit; and when freed 
from this, the stems presented a light-brown glossy surface marked 
by shallow longitudinal corrugations. The hydrothecse have a 
singular resemblance to the usual form of the bowl of a tobacco- 
pipe ; they measure about T l jj of an inch in height, and contract 
below into a very short peduncle, by which they are supported on 
the bracket-like processes of the hydrocaulus. The branches are 
considerably thinner than the main stem, from which they spring 
at a wide angle; they attain a length of from J an inch to about 
2 inches, and are mostly given off from alternate sides. 

The Hydroid grew in dense clusters of closely approximated 
tubes; the clusters often measure at their base 1 or 2 inches in 
diameter. 

As nothing is known of the gonosome, the reference of this 
species to Campanularia is provisional. 

SEE TULA if UJj/E. 

Sertitlarella. 

Sertularella Johnstoni, Gray . Plate XIII. figs. 1, 2. 

Syn. Sertularella Johnstoni, Gray, in DiefFenbach’s New Zealand ; 

Coughtrey in Journal of Otago Institute, May 1874. 

Sertularella gracilis , Allman, MS. 

Trophosome . Hydrocaulus attaining a height of about 4 inches, 
very slender, much and irregularly branched; branches zigzag, 
sending off pinnately-disposed alternate ramuli at regular inter¬ 
vals along their length, the whole forming a dense tuft. Hydro- 
thecae carried each near the middle of a rather short, well-defined 
internode, adnate to the internode for about half their height, 
free portion slightly contracted; orifice with three well-marked 
teeth, one of which is superior and two lateral. 

Gonosome . Gonangia borne botli upon the main stem, and the 

19* 
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ramnli, each springing from a point just below a hydrotheca, 
ob ovate* gradually contracting below into a short peduncle, ter¬ 
minating above in a tubular orifice, which is situated eccentrically 
on the truncated summit, distinctly and closely simulated in its 
entire length. 

Locality. New Zealand, Mr. Bush's collection . 

Mr. Coughtrey’s amended description of the Sertularella John- 
stoni ofGrav renders it pretty certain that Gray’s description was 
intended to apply to the present species, and necessitates the sup¬ 
pression of the specific name “ gracilis under which I had origi¬ 
nally described it, in favour of the name previously assigned to it by 
Gray *. It is a delicate and very elegant species, rendered obvious to 
the naked eye by the tufts of long slender stems with their regu¬ 
lar pinnately disposed ramnli. In the same collection is a form 
differing from that here described in the central position of its 
less decidedly exserted gonangial orifice; in all other respects it 
is indistinguishable from it. I regard the difference as merely 
varietal or possibly sexual. 

Sertularella Integra. Plate XIII. figs. 3, 4. 

Trophosome. Hydrocaulus attaining a height of about an inch, 
simple, or sparingly branched. Hydrotheece adnate to each in¬ 
ternode by somewhat more than a third of their height, slightly 
swollen below, becoming gradually narrower towards the orifice, 
marked upon the upper side with shallow annulations, orifice 
destitute of teeth. 

Gonosome. Gonangia springing from a point just below the 
base of a hydrotheca, ellipsoidal, marked in somewhat more than 
the distal half by shallow annulations, terminating by a tubular 
4-toothed orifice. 

Locality . New Zealand Mr. Bush's collection . 

The perfectly even rim of the hydrotheca, destitute of all trace 
of teeth, is an obvious feature m this species, Just within the 
orifice, upon the inferior walls of the hydrotheca, is a very distinct 

* The proof-sheets of the present paper were passing through my hands when, 
by the kindness of Mr. Coughfcrey, I received a copy of his “ Notes on the New 
Zealand Hydroidere,” read before the Otago Institute, May 1874. The paper is 
accompanied by figures, and amends in many important points the descriptions 
already given by Gray (Catalogue in Priffenbach’s ‘New Zealand’) and by 
Captain Hutton (“ On the New Zealand Sertularians,” Trans. New Zeal. Inst, 
vol. v. 1872). Without such figures and_ corrections it would, indeed, in many 
cases be impossible to identify the species to which the descriptions of these 
naturalists refer. 
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conical process, similar to that which in other Hydroids (. Thuiaria) 
gives attachment to a valve-like operculum. No trace of the 
operculum was detected in the dried specimens. 

Sertularella episcopus,. Plate XIII. -figs. 5-7» 

Syn. Sertularia fusiformis, Hutton in Trans. N. Z. Inst. 1872; Cough- 
trey in Journ. Otago Inst. 18/4. 

Tropkosome , Hydrocaulus attaining a height of about au inch, 
simple, given off at short intervals from a creeping ramified 
tubular fibre. Hydrothecae tubiform, springing from the distal 
end of the supporting internode, to which they are attached by 
their fundusj free in the remainder of their height, and strongly 
diverging from the stem ; orifice deeply cleft above and below, so 
as to present a mitre-like form, bordered by a thickened margin, 
below which, on the side facing the internode, there is a thickened 
involution of the walls of the hydrotheca. 

Gonosome. Gronangia elongated, ovoid, with one wide and shallow, 
and two narrow and deep longitudinal depressions, which extend 
from the summit to the base, supported on a short thiekish pe¬ 
duncle, springing one from each internode at the side opposite 
to that which carries a hydrotheca. 

Locality * New Zealand, Mr. Busies collection. 

Notwithstanding a want of sufficient exactness in the descrip¬ 
tion given by Captain Hutton of his Sertularia fusiformis , there 
can, I think, be little doubt that that species is identical with the 
Sertularella episcopus of the present paper. The name of fusifor¬ 
mis, however, has been already assigned by Hi neks to a very dif¬ 
ferent British species, and therefore cannot he given to the New- 
Zealand one. Mr. Coughtrey has in some points amended 
Captain Hutton’s description, and has given us a figure of the 
species. 

The remarkable mi triform and margined hydrotheese of this 
curious Hy droid at once distinguish it from all other known 
species. The hydrotheese, besides diverging from the stem to the 
right and left, spring more decidedly from one of the remaining 
two sides than from the other, and are directed at a low angle 
from the plane of this side. The stem thus presents an anterior 
(from which the hydrotheese spring) and a posterior, as well as a 
right and a left side. The origin of the gonangia is also somewhat 
from the anterior side of the internode. 

The specimens formed a dense growth on the surface of a fueoid 



261 


PROF. ALLMAN ON NEW GENE It A 


alga. In every instance tlie gonangia presented a collapsed ap¬ 
pearance, with wide longitudinal depressions (mostly three) sepa¬ 
rated from one another by narrow longitudinal ridges. This 
condition was not obliterated by boiling in water or in a solution 
of caustic potash ; but it is possible that it does not exist in the 
living Hy droid. 


Seiitularia, 


Sektularxa akctica. Plate XIV. figs. 1, 2. 

Trophosomc. Hydrocaulus attaining a height of about 1| inch, 
main stem undivided, slightly zigzag, senclipjgJM pinnately 
disposed alternate rainuli, each internode of: /fc jBfa raimili car¬ 
rying, near its middle, a pair of opposite, pr IwStiy opposite, 
> -fv*AA / «a.n A.' npvergent from 


hydrothecse. 
the intern ode 


Hydro thecae elongated, free,| 

3 for rather more than then* ; distal, half, narrow- 
ing towards the aperture; aperture cleffy Jjq ksit o present two 

Lwhich is attached 


broad lateral teeth, to the lower angle betp.ee: 
a valve-like operculum. 

Gonosome . Gonangium springing from the i: 

.the base of a hvdrotheca, elongate-ovate,. \vt 
little beyond- its middle, terminating distal]] 
tubular outlet. 

Locality. Spitzbergen, Mr. Eaton. 

This is an elegant and delicate little 
determine the exact form of the hydrothee’al orifice, the walls 
being here very thin and collapsible. In most of the hydrothce® 
the appearance of an imperfect diaphragm .could be seen at some 
distance within the orifice. 


a i 

lode, just below 
constriction a 
a rather wide 


It is difficult to 


Desmosoyphus, nov. gen. 

Trophosome. Hydrocaulus jointed, each intemode correspond ing 
to one or more pairs of hydrotheeas. Hydrothecto adnate to one 
another in pairs, and each pair adnate to the front of the hydro- 
caulus* 

Gonosome. Gonangia simple, home along the front of the hydro¬ 
caulus. 

The genus DesmoscypJius resembles Thuiaria in itp hydrothecse 
being adnate to the hydrocaulus ; but it differs from it in the fact 
of its hydrothecsB being also adnate to one another in pairs, which 
are thus all brought to one side of the hydrocaulus, and in the 
further fact of certain parts of its hydrocaulus being divided into 
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regular internodes, which correspond in number to the pairs of 
hydrothecse. • 

Desmoscyphus Buskii. Plate XIV. figs. 3-7. 

Trophosome . Hydrocaulus attaining a height of about 3 inches ; 
main stem sending off at irregular and distant intervals pinnately 
disposed ramuli, which are much attenuated at their origin, and 
are divided into regular internodes, each of which carries one pair 
of hydrothecae. Hydrothecse swollen below, narrowing towards 
the orifice, and here slightly curving outwards ; orifice oval, entire ; 
pairs of hydrothecse closely approximate on the pinnse, but on the 
main stem sfjiarated from one another by considerable intervals ; 
main stem vKh only an occasional joint at distant and irregular 
intervals. f| | 

Gonosome . (j-pnangia ovoid, with a truncated contracted sum¬ 
mit, springing t from the front of the pinnse between the diverging 
summits of th%hydrothecse. 

Locality . NepfZealand, Mr. Busies collection . 

The preseni^fordroid occurs attached to a Bcrtulcirella indis¬ 
tinguishable widely distributed Bertularella gayii. The 

greatest dianH&r t of the hydrothecse is not seen in a directly 
front or in a directly lateral view of the stem or pinnae, but only 
when viewed ip a position intermediate between these two. The 
inner surface of tile gonangium just within its orifice is set with 
some irregular short furcate spines. 

Svntiiecium. 

Trophosonie. Hydrocaulus divided into internodes, each inter- 
node carrying a pair of opposite sessile hydrothec®. 

Gonosome . Honangia supported upon peduncles which spring 
from within the cavity of certain hydrothecse, where they take the 
place of the hydranth. 

The genus Bynthecium is characterized by a feature which Is 
absolutely without parallel in any other known group ofhydroids. 
This is found in the relation of certain hydrothecse to the gonangia, 
the peduncle of the hydrotheca being enclosed within the cavity 
of the gonangium. 

The hydrothecse which thus carry gonangia differ in no respect, 
either in form or position, from those which continue to exercise 
the normal function of giving protection to the hydranth •; and I 
can find no clue to the meaning of this most exceptional character, 
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Syntheci um slegans. Plate XV. figs. 1-3. 

Trophosome . Hydrocaul us attains a height of about 2 inches, 
springing from a creeping tubular filament and soon sending off 
opposite pinnately arranged branches; internodes separated from 
one another by a deep constriction. ITydrotheca? borne along 
both the main stem and its branches, deep* tubular, cylindrical, 
with perfectly even orifice, adnate to the internode for about two 
thirds of their height, and then becoming free and curving out¬ 
wards. 

Gonosome . Gonangia large, elliptical, opening on the summit by 
a tubular orifice, strongly annulated, with the annular ridges, 
discontinuous, where they meet a mesial zigzag line on the front 
and the back of the gonangium, peduncle of gonangium entirely 
concealed within the hydrotheca which encloses it. 

Locality. Hew Zealand ?Mr. Busk's collection . 

I have elsewhere* given a general description of this remark¬ 
able hvdroid, but without the technical diagnosis which 1 have 
here supplied. It is a beautiful little species, rendered striking 
by the regularity of its ramification, its distinctly separated per¬ 
fectly symmetrical pairs of hydrothecm and its large curiously 
ornamented gonangia borne in pairs corresponding to those of the 
hvdrotheese ont of which they spring. 

The peduncle of the gonangium nearly fills the cavity of the 
long tubular hydrotheca, from the very bottom of which it springs. 
It is covered with a delicate cliitinous perisarc, and immediately 
on emerging from the cavity of the hydrotheca carries the gonan¬ 
gium on its summit. Its coenosarc is doubtless continuous at 
the bottom of the hydrotheca with that of the common stem ; but 
as the specimens examined had all been dried before I received 
them, the exact relation of the soft parts could not be determined. 

In the dried trophosome itself there is nothing exceptional. 
Indeed, so far as this part of the by droid is concerned, there is 
nothing which would separate it genetically from a typical Ser- 
tularia. 

"Whether those hydrothecse from which the peduncles of the 
gonangia emerge ever carried by dranths which subsequently be¬ 
came replaced by the gonosome, or whether they have been all 
along exclusively devoted to the gonosome, it is impossible to de¬ 
termine from dead and desiccated specimens. ■ 

# 4 Gvmnoblastie Hv droids/ p, 220. 
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TRUIAB1IDJS. 

Thxjiaeia. 

The characters which have been hitherto employed in the defini¬ 
tion of the genus Tkuiaria are altogether inadequate. The species 
have all a very distinctive aspect, and the whole facies of the forms 
which are referable to this genus is so characteristic as at once to 
strike the observer; and yet in the attempts hitherto made to 
define the genus not a single character has been introduced which 
will not just as well apply to some of the typical Sertulariidans. 

The peculiarity which has been regarded as of sufficient import¬ 
ance to constitute the essential character of the genus Tkuiaria 
is the more or less completely adnate condition of the hydrothecse 
to the hydroeaulus, which gives to these receptacles the appearance 
of being immersed in the substance of the stem and branches. 
The degree, however, in which this condition presents itself varies 
greatly in the different species ; and the character is just as de¬ 
cided in many species rightly referred to Sertularia or Sertularella. 

The adnate condition of the hvdrotheca affords, in fact, no di¬ 
stinctive character at all; and if Tkuiaria is to stand as a legiti¬ 
mate genus, some other character must be sought for. ISTow this 
will be found in the mode of division of the hydroeaulus into 
internodes. In all the true Sertulariidans (Sertularia, Sertularella, 
Bipkasia) there is a joint occurring at regular intervals between 
every two or every two pairs of hydrothecse quite irrespectively 
of the degree of adhesion of the hydrotheca to the hydroeaulus ; 
while in Tkuiaria the joints occur at distant and, for the most 
part, irregular intervals, thus leaving numerous hydrothecse to be 
carried on each internode. It is this, combined with the far less 
distinctive feature of the more or less adnate condition of the 
hydrothecse, which gives its peculiar aspect to a Tkuiaria, and 
which must be taken as the essential character of the genus*. 

Thuiaeta. 

Thuiaria crassxcaulis. Plate XVI. tigs. 1-5. 

Trophosome . Hydroeaulus attaining a height of sis inches, very 

* G-uide&by this character, some of the species hitherto included among the 
true Sertularians must be removed to Thuiaria . Thus the Sertularia argentea 
and S. cupressina of authors are true Thuiarim. Indeed S. cupressina, even in 
subordinate details, the immersion of its hvdrotheca ancl its peculiar ramification, 
is in all reaped? a typical Thuinrian. 
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thick, having, just above the base, a diameter of of an inch, 
irregularly branched; hydro thecal ramuli dicliotoinoiisly divided, 
forming fan-shaped groups, which are disposed upon the main 
stem in a closely set spiral, a joint for the most part at the 
proximal side of each bifurcation. Hydrothecge alternate, flask¬ 
shaped, with a short blunt tooth at each side of the orifice, sepa¬ 
rated from one another by slight intervals towards the proximal 
parts of each fan-shaped group of ramuli, but closely approxi¬ 
mated towards the distal parts, where the base of each hydrotheca 
is slightly overlapped by the summit of that below it. 

Gonosome. Gronangia forming two alternating rows on the 
upperside of the hydrotheca-hearing ramuli, each gonanghmi 
springing from a point just below the base of a hydrotheca, ob- 
eonical, crowned with eight short thick spines which surround 
the broad summit, in the centre of which is the slightly elevated 
orifice; margin of orifice with minute teeth, which are directed 
towards the centre. 

Locality . Japan, Gapt. St. John . 

This species is especially remarkable for the great thickness of its 
stem. The thick chitinous walls of the stem are traversed by very 
numerous irregular longitudinal canals, which, for the most part, 
communicate laterally with one another and with the great irre¬ 
gular central canal. This central canal, in the specimen exam¬ 
ined, was bounded by a wall of cbitine much thicker, but lighter- 
coloured, than that which surrounded the more external canals. 
The remains of the coenosarc were visible not only in the central, 
hut in some of the external canals; and it is probable that in a 
living state they were all pervaded by it. 

Tiiui aria cokonifeka. Plate XVII. figs. 1-6. 

Trophosome . Main stem attaining a height of more than 4 
inches, sparingly branched, not fascicled, slightly zigzag, carrying* 
dichotomous hydro thecal ramuli, which are spirally disposed 
around the stem, extending backwards for some distance from the 
summit. Hydrothecse flask-shaped, alternate. 

Gonosome. Gronangia [female] borne upon the upperside of 
the hydrothecal ramuli, springing each from a point just below 
the base of a hydrotheca, obovate, crowned by about nine hollow 
bifurcating spines, whose length equals that of the gonangium. 

Locality . Japan, Gapt. St. John . 

The specimen examined was plainly a part of a female colony 
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and ..contained within the cage-like chamber formed by the spines 
o* gonangium a well-preserved acrocyst. 1 have no know¬ 
ledge of the form of the gonangia in the male; but, judging from 
analogy, they are probably destitute of the marsupial chamber 
and acrocyst which characterize the female. This species is thus 
distinguished by the peculiar form of its female gonangia, which 
differ from those of the other described species of Thuiaria much 
as the female gonangia of Diphasia differ from those of SertuJaria* 

The specimen being imperfect, its actual height could not be 
ascertained. About four inches of the stem remained; but it had 
evidently been broken off at some distance from the root. 

"When the gonangia are young, they are obconical in form, with 
a broad, fat summit, and in this stage show no trace of mar¬ 
supial spines. As the gonangium continues to increase in size it 
assumes an obovate form, and the spines begin to grow out round 
the margin of its summit. These are at first simple, and after¬ 
wards become bifurcate. There are three bifurcations in every 
spine, each branch of the first bifurcation dividing into two. 

An extension of the ccenosare is continued through the whole 
length of the spines, from the enlarged summit of the blastostyle; 
and as the blastostyle must be homologically regarded as a hy- 
dranth arrested and adapted to functions connected with repro¬ 
duction instead of nutrition, I look upon the spines here in the 
same light as I regard the corresponding parts in the gonangium 
of Diphasia, namely as blastostylic tentacles, thus representing the 
tentacles of a hydranth which have lost their prehensile functions, 
become clothed with chi tine, and adapted to the protection of the 
ova during an early period of their development. 

The ova are formed as usual, in a sporosac which springs from 
the blastostyle within the gonangium, and are subsequently dis¬ 
charged into the marsupial chamber, where, however, they are 
not free, but continue for some time confined within an acrocyst. 

Thuiaria bidens. Plate XVIII. figs. 1, 2. 

Tropkosome . ITydroeaulus attaining a height of 4 inches, 
springing from an entangled mass of tubular filaments, much 
and irregularly branched, pinnate, main stem and principal 
branches fascicled for some distance from their origin, becoming 
monosiphonic towards their extremities; pinnae alternate; hy- 
drotbecso of the pinnae adnate in their entire height, alternate, 
following one another without an interval, somewhat swollen 
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below, slightly narrowing upwards, orifice with two narrow teeth 
projecting from the inner side of the margin; hydrothecsa of the 
main stem and branches separated from one another by consider¬ 
able intervals. 

Gonosome . Gonangia borne by the stem and pinnse, each spring¬ 
ing from a point just below the base of a hydrotheea, nearly ses¬ 
sile. ovoid, with truncated summit, strongly annulated in their 
distal half or two thirds, orifice borne on the summit of a narrow 
tube which springs from the centre of the truncated summit. 

Locality. New Zealand, Mr. Busk's collection. 

This is a fine species, with a handsome plumose aspect, con¬ 
ferred on it by the pinnate disposition of its ultimate ramuli, 

Thuiaria dolichocarpa. Plate SIX. figs. 3, 4, and 4 a, 

Troplwsome. Hydrocaulus attaining a height of about four 
inches, and formed by an undivided main stem with closely set 
pinnately disposed, simple, opposite ramuli. Hydrothecse alter¬ 
nate, closely set on the ramuli, more distant on the main stem, 
diverging upwards; margin of orifice strongly toothed, with. a 
deep notch on each side, separating it from the hydrocaulus, the 
notch surrounded by a thickened rim; teeth three on each side 
of the orifice, and one in front; liydrothecse adnate to the pinnae 
from their base to the bottom of the marginal notch ; pinnse with a 
strongly marked mesial keel running down each side; main stem 
not keeled, with joints at irregular intervals, and its hydrotheem 
more distant, and with the margin less distinctly dentate than 
is the case with the hydrothecse of the pinnae. 

Gonosome. Gonangia springing by a small basal joint from the 
pinnae, close to the base of a hydrotheca, very long, being about 
twelve times the length of a h) drotheea, rapidly widening upwards 
for some distance from their origin, then becoming nearly cylin¬ 
drical to within a short distance of the summit, and then continued 
by a short, tubular prolongation, which carries the terminal orifice. 

Locality. Northern Island, New Zealand, Dr. Andrew Sinclair, 
Mr. Bush's collection. 

Thuiaria dolichocarpa is a striking form, conspicuous by its 
pinnately disposed opposite ramuli, springing from a simple stem, 
and giving to the entire Hydroid an elegantly plumose habit, as 
well as by tbe strongly dentate margin of its hydrotheea 1 , and its 
greatly elongated gonangia. The strong keels running down, one 
on one side and the other on the opposite side of the pinna, to 
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which they give a somewhat prismatic form, constitute also a 
striking feature. 

Only a single specimen of this species was contained in the 
collection. Its main stem was quite simple ,* and this is probably 
the general character of the species. Its hydrorhiza was not 
present. 

Thuiaria cerastium. Plate XYIII. figs. 3, 4. 

Trophosome , Hydrocaulus attaining a height of about two 
inches, springing from a bundle of entangled tubular filaments, 
simple for some distance from the hydrorhiza, and then becoming 
dichotomously branched with great regularity; simple portion of 
hydrocaulus and its more proximal subdivisions fascicled, the rest 
of the subdivisions monosiphonic. Hydrothecese tubnlar, with 
entire orifice, adnate to the hydrocaulus in their entire length, 
alternate; hydrothecae of each series closely approximate to one 
another, directed alternately (when viewed from the free side) to 
the right and to the left: 

Gonosome. Gonangia springing singly by a narrow point close 
to the angle of each subdivision of the dichotomous stems, broadly 
obovate, strongly annulated, opening at the broad distal end by a 
narrow tubular projection. 

Locality. Northern Island, New Zealand, JDr. Andrew Sinclair , 
Mr. Bush's collection. 

The very regular dichotomous ramification, with the gonangia 
situated in the axils of the branches, gives to this species a very 
striking aspect, and strongly suggests the form of inflorescence 
met with in certain common caryophyllaceous plants. 

Thuiaria persocialis. Plate XVII. figs. 4-6. 

Trophosome. Hydrocaulus attaining a height of about 21- 
inches ; main stem undivided, monosiphonic, sending off along 
its entire length pinnately disposed opposite ramuli, and having 
a well-marked transverse joint between every pair of ramuli; 
ramuli with a joint here and there at irregular intervals. Hy¬ 
dro thecas deep flask-shaped, with entire, semielliptical orifice, those 
of each series separated from one another by scarcely any interval 
on the pinnae, more separated on the main stem, suhopposite, or 
opposite on the pinnae, more decidedly opposite on the common 
stem. Axis of pinnae frequently extended beyond the distal 
extremity as a cylindrical tube, destitute of hydrothecae, and 
serving for attachment. 
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Gonosome not known. 

locality. Natal, Mr. Bush's collection. 

The opposite regularly disposed pinnate ramuli of this species 
• give it an elegantly plumose habit, while one of its most striking fea¬ 
tures will be found in the curious tendril-like prolongations of the 
pinnae. The ITydroid grows in crowded groups ; and the tendril¬ 
like processes, after extending themselves for some distance, with 
a more or less tortuous course, finally adhere by their distal ex¬ 
tremities to some part of the same or of neighbouring hydro- 
phytons, so that the whole group becomes tied together into a 
complicated mass. The attachment of these processes is by their 
extreme ends, which are applied in a somewhat sucker-like fashion 
to the surface to which they adhere, 

Sjelagotopsis, gen. nov. 

Trop7wso?ne. Hydrophyton consisting of a single axil© tube, to 
which the hydrotheese are adnate, and on which they are disposed 
ill several longitudinal rows. 

Gonosome, Not known. 

The genus Selayinopsis is allied to Grmmnaria , Stimpson, from 
which it differs chiefly in consisting throughout of a single axile 
tube, to whose sides the comparatively short hydrotheeae are 
adnate, while in Grammaria the elongated hydrothecm are con¬ 
tinued into tubes which are combined into a fascicled stem. 
From Crpptolaria, Busk, it further differs in the polystichous 
disposition of its hydrothecm, these being distichous in Crypto- 
laria. 

With Fericladium , another Japanese genus, it has also strong 
affinities. From this, however, it differs in the disposition of its 
hydrotheese in longitudinal series as well as in its totally different 
type of ramification. 

Were we acquainted with its gonosome we should probably 
find other points either of alliance or divergence of winch we are 
at present ignorant. 

Selaginopsis pusca. Plate XII. fig. 1, and Plate XIX. figs. I, 2. 

Trophoscme. Hydrophyton attaining a height of 4 (or more) 
inches, irregularly branched, with joints at irregular intervals; 
branches contracted at their origin. Hydrotheeae with margin 
of orifice slightly waved, disposed in four rows along the stem 
and branches; the whole very dark brown and opaque. 
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Gonosome . Not known. 

Locality . Japan, 6V/pl John. 

The hydrophyton in the present species is very opaque and 
dark-”coloured; when boiled in a solution of caustic potash, it be¬ 
comes much lighter and more transparent; and it is only then 
that a knowledge of the true form of the hydrothecse and of their 
relation to the other parts of the Hydroid can be obtained. It 
will be then seen that they are nearly cylindrical in form, with a 
very definite floor, and closely adhere to the sides of a continuous 
axile tube, with which the hydrotheca communicates by a central 
orifice in its floor. The hydrothecse are disposed so as to form 
four longitudinal rows, which are approximated in pairs, so that 
two rows run down one side of the stem and two down the other. 

The specimen was imperfect, and was in great part enveloped 
by the adherent tubes of the two Campanularians described 
above as G. grandis and C. gracilis. 

Pericladium, gen. nov. 

Trophosome. Hydrothecse more or less immersed and closely 
set round bifurcating ramuli, which spring from the sides of a 
common stem. 

Gonosome ; Gronangia scattered, springing from between the 
hydrothecse. 

The genus Pericladium approaches Thuiaria, from which, how¬ 
ever, it differs in the disposition of its hydrothecse. In Thuiaria 
the hydrothecse are disposed distichally, being always arranged 
in two opposite longitudinal series, while in Pericladium they sur¬ 
round the ramulus on all sides. 

Pericladium bidentatum. Plate XX. figs. 1-4. 

Trophosome . Stem attaining a height of about 4 inches, simple, 
not fascicled; hydrothecal ramuli cylindrical, two or three times 
bifurcate, attaining a length of about | of an inch, springing from 
the' main stem in a close spiral. Hydrothecse flask-shaped, im¬ 
mersed for the greater part of their length and arranged in im¬ 
bricated or closely approximate alternating verticils, but towards 
the proximal end of the bifurcating ramulus separated from one 
another and irregularly scattered ; orifice with an acute tooth on 
each side. 

Gonosome . Gronangia carried on the upperside of the hydro¬ 
thecal ramuli near their origin from the common stem, obovate, 
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contracting below into a short curved peduncle, marked by shal¬ 
low transverse corrugations towards the summit, and terminated 
by a slightly elevated aperture. 

Locality. Japan. Capt. St, John . 

This Hydroid "has much the habit of certain true Titular ice . It 
is a large and beautiful species. The specimens were loaded with 
gonangia, which were confined to the basal portion of each system 
of bifurcating ramuli, where the hydrothecae are separated from 
one another by intervening spaces; it is from these spaces that 
the gonangia arise in two longitudinal rows upon the uppersi.de 
of the ramulus. The gonangia-bearing portion of the ram ulus is 
separated from the more distal portion by a transverse joint. 

BLUMULABIIDJU. 

Aglaoprenia. 

Aglaophenia acanthocarpa. Plate XXL figs. 1-4. 

Trophosome . Hydrocaulus attaining a height of upwards of 
three inches, irregularly branched, pinnae springing from the 
anterior aspect of the stem. Hydrothecse closely approxi- 
inate, rather deep, gradually expanding upwards, margin deeply 
toothed, with the second tooth from the front on each side 
strongly everted; intrathecal ridge strong, extending from about 
the middle of the back of the hydrotheca transversely to within 
a short distance of the anterior mesial line; mesial nematophor© 
adnate to the front of the hydrotheca from its base to its margin, 
and then becoming free, and extending forwards and upwards as 
a long thickish beak-like process, in which there is a lateral as 
well as a terminal orifice; lateral nematophores overtopping the 
hydrotheca, very divergent in a front view; rachis of pinna with 
an imperfect septum continuous with the intrathecal ridge, and 
another oblique one at the base of the lateral nematophores. 

Gonosome. Corbuhe open, with a short stalk, and with about 
eighteen pairs of free leaflets, which decrease in length towards 
the distal extremity of the corbula, and give of on each side 
numerous closely set, long, opposite, blunt spine-like uemato- 
phores ; each leaflet with a double nematophore near its base. 

Locality. Few Zealand, Mr. Basic's collection. 

This is a very elegant species, with much of the habit of our 
European Aglaophenia plrnia . Its hydrotheese are remarkable 
for the great development of the free portion of the mesial nema- 
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topliore—a character in wliicli it agrees with Kirchenpauer’s sub- 
genus Macrorynckia , with which it further agrees in the fact of 
this free portion of the mesial nematophore being provided not 
only with a terminal orifice, but with the lateral one to which 
Kirchenpauer first drew attention as occurring in those forms 
which he united in his subgenus Macrorynclda. The species, how¬ 
ever, included by Kirchenpauer in this subgenus have a gonosome 
very different from that of the present species, the gonangia of the 
Macrorynckia being unprotected by eorbulse, and merely sup¬ 
ported on the surface of more or less modified pinnse. 

But the most striking feature of Aylaophenia acantkocarpa 
will be found in its beautiful eorbulse. The leaflets which form 
the walls of the corhula are free in their entire length, and carry 
along their opposed edges opposite pinnatelv disposed nemato- 
phores, each in the form of a blunt spine, and having both a ter¬ 
minal orifice and, close to its base, a lateral one, exactly as in the 
mesial nematophores of the hydrothecse. The longest leaflets, 
which are situated near the proximal end of the corbula, carry 
about eleven pairs of nematophores; the shortest, which are at the 
distal end, carry usually from five to seven pairs; each leaflet, 
moreover, has a transverse joint between every pair of neraato- 
phores, and at its base carries upon one side two nematophores, 
which spring, by a common root, from the basal joint of the 
leaflet. 

This double nematophore is especially interesting in a homo- 
logical point of view; for it represents the two lateral nemato¬ 
phores of a hydrotheca, the mesial nematophore being represented 
in a greatly modified form by the leaflet itself, and the hydrotheea 
being entirely suppressed. 

The short stalk by which the corbula is attached to the stem 
carries a single hydrotheea. 

Aglaophenia laxa. Plate XXI. figs. 5-7. 

Trophosome . Stem attaining a height of about two inches, fasci¬ 
cled below, irregularly or subalternately branched; branches all 
lying in the same plane, divided into rather long internodes, each 
internode carrying a pinna; pinnse distant, each supported on a 
short process, which springs from the latero-anterior aspect of 
the hydrocaulus. Hydro thecae approximate, rather deep, gra¬ 
dually widening upwards, margin deeply toothed, with the second 
tooth from the front everted; intrathecal ridge strong, situated 
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near the middle of the hydrotheca, and running transversely from 
its posterior to its anterior wall; median nematophore acl mite to 
front of the hydrotheca nearly as far as the margin, and then pro¬ 
jected as a free beak-like process, which is provided with a lateral 
as well as terminal orifice; lateral nematophores slightly over¬ 
topping the hydrotheea; cauline nematophores broad, two on 
each internode, one being situated immediately below, and the 
other immediately above the supporting process for the pinna. 

Gonosome. None present in the specimen. 

Locality. New Zealand, Mr. Bush's collection . 

The length of the pinna-hearing internodes, and consequent in¬ 
tervals between the pinna are unusually great in this species; 
and the plumes thus present a rather open habit, which contrasts 
with the denser plumes of others. The hydrothecal internodea 
have three distinct diaphragms—one which is a continuation of 
the intrathecal ridge, one at the base of the lateral nematophores, 
and one at the base of the hydrotheca. 

In the absence of all knowledge of the gonosome, the reference 
of the present species to the genus Aglaophenia is only provi¬ 
sional. It wall be seen that in the possession of two orifices by 
the free portion of the mesial nematophore we have a character 
which Kirchenpauer assigns to his subgenus Macrorynchia. This, 
however, is by no means an exclusive character of the forms 
which he would include under Macrorynchia (see description given 
above of Aglaophenia acanthocarpa) , while the general form of the 
hydrotheca in the present species agrees more closely with that 
of the true Aglaophenice. 

The specimen was growing over the surface of a litoral focus. 

Halicobnabia, Basic (modified). 

Trophosome. Hydro caul us with pinnate ramification. Hydro- 
thecae usually with an intrathecal ridge. Nematophores fixed ; 
mesial nematophore adnate for a greater or less extent to the 
front of the hydrotheca, rarely free. 

* Gonosome . Gronangia not included in corbuhe or protected by 
gonangial ramuli, but carried on the common stem, or on more 
or less modified hydrothecal pinnae. 

The genus Salicornaria was originally instituted by Busk to 
include certain Plumulariida, in which the reproductive capsules 
were not included in basket-like receptacles or corbuke. Within 
its original limits it would have included the species referable to 
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the type of Plumidaria setacea , Linn. With our present more 
extended knowledge of the Plumulariidm, however, it must be re¬ 
stricted to species which, with a trophosome formed on the general 
type of Aylaophenia plmna , have their gonangia never included in 
corbuke, or connected in any way with the special gonangial ramuli 
which in certain other species we find developed for their pro¬ 
tection. 

Dr. Kirchenpauer, in his valuable memoir on the genus Apia- 
ophenia , institutes under the name of Macroryncliia a subgenus 
for certain forms with unprotected gonangia, giving, however, as 
the chief character of the group, the great development of the 
free portion of the mesial nematophore, and its being provided 
with a lateral as well as a terminal orifice. This condition of the 
mesial nematophore, however, we have seen to exist in a true 
corbula-bearing species (Aylaophenia acantliocarpa ); and it pro¬ 
bably occurs in many others besides those which Kirchenpauer 
would refer to his subgenus Macroryncliia. The genus Ilalicor- 
naria would include not only the forms embraced by Kirchen- 
pauer in his Macroryncliia group of Aglaoplienice , but others, 
which, with unprotected gonangia, do not possess the double- 
mouthed nematophore. 

Halicoknaria saccarxa. Plate XV. fig, 4, and Plate XXII. 
figs. 1, 2. 

Trophosome. Hydrocaulus attaining a height of about 9 inches, 
rooted by a spongy mass of entangled filaments, much and very 
irregularly branched, fascicled, very thick towards the base, and 
thence gradually thinning away as the polysiphonic condition 
becomes less and less, until towards their distal extremities the 
branches have entirely lost their fascicled condition and become 
monosiphonic; pinnse alternate, arising from the anterior sur¬ 
face of the racbis. Tlydrotheem with the orifice directed forward; 
margin waved, but not dentate; anterior walls deeply inflected 
just below the orifice ; intrathecal ridge rudimental; mesial nema¬ 
tophore adnate to the hydrotheca for about half the height of 
the hydrotheca, and then forming a rather long, stout, free spine, 
having, besides its terminal aperture, a lateral one on its upper 
side close to the point where it becomes free; lateral nemaio- 
phores nearly cylindrical, long, extending beyond the . orifice of 
the hydrotheca; a double cauline nematophore just below the 
origin of each pinna. 

Gonosome. Gronangia borne singly on a short pinna, which 

20 * 
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carries usually two hydrothecse at the proximal side of the gomn- 
g-ium, and at. its distal side is reduced to a short blunt spine 
destitute of hydrothecco ; gonangia oval, greatly compressed, 
concave on one side and convex on the other, with a transparent 
wing-like margin; sporosae encircled near its summit by a band 
of rcfringent roundish corpuscles. 

Locality . Ceylon, Mr. Llolchworih. 

This is a loosely branched straggling species ; the peculiar form 
of the hydro thecae, with the deep inflexion below the margin, 
somewhat resembles that of a sac constricted by a cord below its 
mouth, and has suggested the specific name. 

The remarkable band by which the solitary sporosac 'which 
occupies the gonangium is encircled, is composed of highly re- 
fringent spherical corpuscles, which by mutual pressure have 
become more or less polygonal. They possess a central nucleus- 
like body, which, when the gonangia are subjected to a short- 
boiling in a solution of caustic potash, becomes resolved into a 
cluster of granules. It is impossible to form any valid conclu¬ 
sion as to the significance of these bodies; they are certainly 
not ova. 

The gonangium is solitary, and is borne on a shortened hydro- 
thecal pinna whose proximate two hydrotheca present the normal 
condition, while the third hydrotheca is replaced by the gonan¬ 
gium, its mesial and lateral nematophores continuing, with but 
slight arrest, to occupy their usual position, so that the mesial 
nematophore is placed in front of the gonangium, where it re¬ 
mains free, and the lateral nematophores one on each side of it 
and distally. That portion of the pinna which lies at the distal 
side of the gonangium has become arrested and reduced to the 
condition of a thick blunt spine. 

Were it not for the much less modified condition of the pinna 
which carries the gonangium, the present species would form a 
typical example of Dr. Kirehenpauer’s macroryuchial section of 
Aglaophenia . 

Halicounaria insights, Plate XXIII. fig. 1, and Plate XXII. 
figs. 3, 4. 

Troplmome „ Hydrocaulus attaining a height of 9 inches, simple, 
monosiphonic, closely set with opposite pinna. Hydrothecce with 
a very long recurved and strongly divergent tooth on each side, 
intrathecal ridge strong, extending from about the middle point 
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of tlie mesial line in front to a point about halfway between the 
anterior and posterior walls of the hydrotheca; mesial nemato- 
phore very long, adnafce to the whole height of the anterior wall 
of the hydrotheca, and then extending for a distance about equal 
to the length of its adnate portion as a free, gently recurred, hol¬ 
low spine, with a lateral as well as a terminal orifice. 

Gonosome. Not known. 

Locality. Ceylon, Mr. Hoi els worth. 

This is a beautiful species ; its long flexile and eminently 
graceful plumes grew in rich masses over the stems of another 
large Hy droid (Halicornaria bipinnata). In some of the specimens 
examined an imperfect septum was apparent, stretching across 
the cavity of the mesial nematophore at a little distance from its 
terminal orifice. This, however, was by no means of constant 
occurrence. The opposite, instead of alternate, disposition of the 
pinnm on the common stem is a condition of very rare occurrence 
among the Plumulariidae. 

As no gonosome was present in any of the specimens examined, 
the reference of the species to Halicornaria is provisional; the 
general character of the hydrothecas, however, belonging as these 
do to the macrorynchial type, renders it probable that the species 
is correctly allocated to Halicornaria. 

Halicornaria bipinnata. Plate XXIII. fig. % Plate XXII. fig. 5. 

Trophosome. Hydrocanlus attaining a height of upwards of a 
foot, fascicled, rooted by a dense sponge-like mass of entangled 
fibres, strong and thick at its origin, where it measures about a 
quarter of an inch in diameter, and soon thinning away as it be¬ 
comes irregularly branched; branches mostly in the same plane, 
sending off along their whole length rather closely set, short, 
alternate pinna?, which are destitute of hydrothecae, and along 
the intervening spaces short, slender, hydrotheca-bearing pinna?; 
non-hydrotheca-bearing pinna? rigid, fascicled at their origin, 
thinning away and becoming monosiphonic towards their distal 
extremities, carrying very short secondary, alternate, mono- 
si phonic hydrotheca-hearing pin use, each secondary pinna spring¬ 
ing from a short internode of the primary pinnae. Hydrotheca? 
closely set, deep, with the anterior wall deeply involuted below 
the orifice, which is directed forward; margin of orifice extended 
in the form of a broad wing-like cheek on each side; intrathecal 
ridge situated near the base of the hydrotheca, and extending 
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forwards for a short distance from its posterior wall; mesial 
neinatophore adnate for the greater part of the height of the 
hydrotheea, and then becoming free for a short distance; lateral 
nematophorcs long, cylindrical, diverging; each internode of the 
primary pinna) carrying two canline nematophorcs close to the 
base of the secondary pinna. 

Gonosome . Gronangia compressed, cup-shaped, opening by a 
wide orifice at the distal end, springing by a very short latero- 
basal peduncle from the hack of each secondary pinna close to 
its origin. 

Locality. Ceylon, Mr. Holds worth. 

The doubly pinnate ramification of II. bipimiata impresses on 
the Hydroid a striking physiognomy. The species is rendered 
still further remarkable by the large size of its strong rigid 
hydrocaulus, while the branches, being, given off to the right and 
left, lie mostly in the same plane, and confer on it somewhat the 
aspect of certain species of Anttyathes or Qorgonia . The hydro- 
thecse are proportionally small; and the pinna) which carry them 
are slender and easily detached from the rest of the hydrocaulus. 
Though the hydro thecae resemble those of the macrorynchial 
species in the forward direction of the orifice and in the deep 
involution of the anterior wall, the free portion of the mesial 
neinatophore is but little developed, and is provided with only 
the terminal aperture. - 

The main stem and branches are strongly fascicled: and the 
principal tube of the primary non-hydrotheca-bearing pinnae (that 
from which the secondary pinnae arise) is accompanied by two or 
three tubes from the branches, which, however, soon cease; and 
the primary pinna then continues its course as a single tube. 

Some of the specimens were loaded with gonangia, which were 
always very thin-walled and provided with a very “wide orifice; 
but how far the form of these receptacles in the dried specimens 
corresponded with their condition in the living animal is somewhat 
doubtful. Their origin from the back of the hydrocaulus is very 
remarkable, and quite exceptional in the group. 



AND SPECIES OF HYDKQIDA. 


281 


DESCRIPTION OF THE PLATES. 

[All fclie magnified figures, and many of those representing the species of its 
natural size, are from drawings made from nature by the author. The figures 
on Plate XXIII., and some of the other natural-size figures, are from drawings 
by Mr. A. T. Hollick.] 

Plate IX. 

Figs. 1, 2. JPerigonituns mntiieornis . 

1. Natural size. 

2. A portion, magnified. 

3, 4. Endendrium rigiduai. 

3. Natural size. 

4. A portion, magnified, 

f>, 0, Auudfhea l&laudica. 

5. Natural size. 

G. Magnified. 

7, 8. Monoccailus grocnlaudk'u. 

7. Natural size. 

S. Magnified. 


Plat*: X. 

Figs. 1-3. Hydraeiinia monncarjpa. 

1. A colony, natural size, growing oyer the shell of Tronhon da - 

thrutns. 

2. A portion of the colony, magnified. 

3. Longitudinal section of one of the chitinous spines: a, external 

laminated layer; h, internal laminated layer; c?, axile cavity. 

4, 5. JPodoeoryne inermis . 

4. Natural size, spreading over the shell of Na&sa reticulata. 

5. Portion of a colony, magnified. 

6, 7. Cladocorync jpelagiea. 

6. Natural size, growing over the surface of an air-vesicle of Sar- 

getssum baccifenm. 

7. Portion of a colony with hydrantli and gonophores, magnified. 


Plate XI. 

Figs. 1,2. Camyanularia erraata. 

1. Natural size. 

2. Magnified., 

3, 4, Campmialarm juneeg. 

3. Portion of a colony, natural size. 

4. Portion, magnified. 
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Plate XII. 

Fig. 1. Selaginopsis fusca and Campmi alarm grand is, natural size. (For mag¬ 
nified details of delaginopsis fnsca, see PL XIX, figs. I, 51) 

1 a, a. Selaginopsis fusca. 

1 b, b. CiMipanularitt grand is. 

2. Campanula ria grand is and Campamdaria gracilis, magnified. 

2 a, a. Campmudarla grmidis. 

2 b. b, h. Campamdaria gracilis growing over the surface of Cam- 
panularia grand is. 

Young individuals with iboir hydrorhizal disks Lave attached 
themselves to the hydrotheca; of the large Campamdaria. 

3. Gonangium of Cam pan id aria graudi .s\ magnified. 

4. Campanula)'ia gracilis , natural size. 

Plate XIII. 

Figs. 1, 2. Ser talar diet Johns!on i. 

1. Natural size. 

2. A portion, magnified. 

3, 4. Serialardla Integra. 

3. Natural size. 

4. A portion, magnified. 
ft-7. ScriulareUa egiseopus, 

A Natural size. 

6. A portion, magnified. 

7. Outline of transverse section of gonangium. 

Plate XIV. 

Figs. 1, 2. Scrtiduria arctica. 

1, Natural size. 

2. A portion, magnified. 

3-7. Dcmmeyphus BuskiL 

8. Natural size. 

4. A portion of main stem and branch, magnified, lateral view, 
f>. A portion of a branch, magnified, front view. 

6, Same, back view. 

7. Same, obliipie view. 

Plate XV. 

Figs, 1-3. Sguthfciim degam . 

1. Natural size. 

2. Magnified. 

3. A portion with gonangia, still further magnified. 

Fig. 4, Halieormria sacearia, natural size, (For magnified details of this 
species see Pi. XXII. figs. 1, 2.) 
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Plate XYI. 

Pigs. 1-5. Thitiaria crassicav.Vis. 

1. A nearly perfect colony, natural size. 

2. Portion of a bifurcating branch, magnified, 

3. Portion of same, more magnified; lateral view of hydrothecai 

with gonangiura. 

4. Same, front view of hydrothecze. 

5. Transverse section of stem near proximal end, magnified, show¬ 

ing the great central irregular canal and the peripheral canals 
in the thick chitinous perisarc. 

Plate XVII. 

Figs. 1-3. Thiiiunu coronifcra. 

1. Natural size. 

2. Part of a branch, magnified. 

3. Hvdrotheca, front view. 

4-6. Thitiaria per social is. 

4. Natural size. 

5. A portion, magnified, showing the tendril-like processes. 

6. Hydrotheca, front view. 

Plate XYI1I. 

Pigs. 1, 2. Thiviaria b ideas. 

1. Natural size. 

2. A portion, magnified. 

3, 4. Thitiaria cerastiim . 

8. Natural size. 

4. A portion, magnified. 


Plate XIX. 

Figs. 1,2. Bel a gimp sis fit sea. 

1. A portion of the hydropliylon in its natural condition, mag¬ 

nified, 

2. A portion after having been boiled in a solution of caustic pot¬ 

ash, showing the form and relation of the hydrotkeeas. 

(For Selaginopds fusca r natural size, see Pl. XII. fig. 1 a, a.) 

3, 4, 44 Thitiaria dolichocarpa. 

3. Natural size. 

4. Portion of a pinna, magnified, with proximal portion of hydro- 

theca. 

4®, Distal portion of same hydrotheca. 
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Plate XX. 

Figs. 1-4. Pcrkladiim bidentaftmi. 

1. A portion, of a colony, natural size, 

2. One of the bifurcating branches, magnified. 

3. A portion of a branch near its proximal end, with gonangia, 

still more magnified. 

4. A portion of a branch near its distal end, magnified still further. 

Plate XXI. 

Figs. 1-4. Jglaophenia acanthocarpa. 

1. A colony, natural size. 

2. Portion of a pinna, magnified, lateral view. 

3. Same, front view. 

4. A corbula, magnified. (In order to give the figure greater 

clearness the leaflets of one side are omitted.) 

5-7. Aglmghenia lam. 

5. A colony, natural size. 

C>, Portion of a pinna, magnified, lateral view. 

7. Same, front view. 

Plate XXII 

Figs. 1, 2. Halicornaria saecaria, 

1. A portion of stem with two pinna), oue carrying a gonangiuiu, 

magnified, lateral view. 

2. A gonangium, less magnified than in fig. 3, front view, 

(For Halkomarkt saecaria , nat. size, see PL XV. fig. 4.) 

3, 4. Halicornaria insignis, 

3. Portion of a pinna, magnified, lateral view. 

4. One of its hydrothecio, front view. 

(For Hdworn aria in sign i,% nat. size, soe PL XXIII fig. 1.) 

Fig. 5. Halicornaria Upinnaia , portion of stem and pinna, magnified. 

(For Halicornaria bipinnata, nat. size, boo PL XXII1. fig. 2.) 

Plate XXIII, 

' Fig. 1. Halicornaria insignia^ nat, size. ■ 

2. Halicornaria Upinnata, nat. size, drawn from a small specimen. 

. (For the magnified details of this plate, see Plate XXII. figs. 2, 4, 5.) 
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On the supposed Rarity, Nomenclature, Structure, Affinities, and 
Source of the large human Fluke (Distoma crassum, Busk). 
By T. Spehcer Oobbolt), M.D., P.R.S., F.L.S., Lecturer on 
Parasitic Diseases, 

[Head February 10, 1875.] 

It will he within the recollection of some of the senior members 
of the Society that about thirty years ago Professor Busk disco¬ 
vered fourteen large dukes in the duodenum of a Lascar who died 
at the Seamen’s Hospital. Not only were these parasites ■ cor¬ 
rectly regarded as new to science at the time, hut, what is more 
remarkable, no second instance of the occurrence of this entozooxi 
has since been placed on record. To be sure, there are several 
human parasites that have only once been observed; but these 
instances refer, for the most part, to minute helminths, such as the 
dwarf tapeworm (Tconia nana ) and the almost microscopic fluke 
known as the Disioma keterophycs. It is therefore, I repeat, 
rather strange that during the interval elapsing from the winter 
of 1848 to the spring of 1874, this comparatively large Trematode 
should not have been again encountered—and the more so, since 
our professional friends stationed in India, and throughout the 
East generally, have of late years shown great activity in search¬ 
ing for entozoa. 

In reference to the assumed rarity of the parasite, it will not be 
out of place to refer to other instances of a similar kind affecting 
animal hosts. 1 will adduce only two cases, in both of which the 
entozoa, though now known to he abundant, were for a long 
; tithe, overlooked, and consequently supposed to he'extremely rare. 

In the year 1858 I discovered a small fluke in the liver-ducts 
of an American red fox (Canis fitlvus) that had died at the Zoolo¬ 
gical Society’s Gardens; but no second instance of the occur¬ 
rence of this parasite (Distoma conjunctum) was recorded until the 
year 1871, when Dr. 'Lewis found great numbers infesting ..the 
'"pariah dogs of India., . The' second and far more striking instance 
; of verification after a'long'Interval of .time is that of $tepkmwm 
his rather large Nematode was originally discovered 
by N^tterb^v'at'':Barra';do'Bio, 1 'Negro, Brazil, in 1884 IIO;found 
it infesting, a; Chinese' 'variety of the common hog. 1 It was shortly 
afterwards' described and figured by Diesing; and ..nothing could 
exceed the accuracy of the'description given by the Vienna hel- 
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minifchologist, who at the time was still in possession of bis eye¬ 
sight. Here, again, however, no second instance of the occurrence 
of the “ parasite ” was made known until thirty-five years bad 
elapsed. In the year 1809 Professor Verrill described what be 
very naturally supposed to he a new entozoon infesting the hogs 
of the United States. He called the species Sclerosioma pingui - 
cola. Specimens of these worms, however, having been forwarded 
to me by Professor Pletcher, of Indianapolis, 1 at once saw that 
Terrill’s Sclerostomata were the Stephanuri of Diesing and Nat¬ 
ter er. Subsequently also I detected this self-same entozoon in 
a batch of parasites sent from Australia to the Microscopical So¬ 
ciety of London for the purpose of identification. It thus ap¬ 
pears, from the case of Stephanurus , that a parasite capable of 
producing serious mischief and even death amongst well-known 
animals may evade rediscovery for a very long period of time, and 
this, too, notwithstanding the ever-increasing number of natural- 
history observers. Of more importance, also, is the consideration 
that many a species, hitherto assumed to be extremely rare and 
local, may turn out to be both numerically abundant and of wide 
geographical distribution. As will be seen in the sequel, the latter 
part of this inference applies with some force to the parasite now 
before us; and I should not be at all surprised if its supposed 
rarity were eventually proven to he without foundation in fact. 

Por an opportunity of securing fresh examples of the Distoma 
crassmn I stand indebted to Dr. G-eorge Johnson, P.R.S., who in 
the spring of last year recommended two of his patients—a mis¬ 
sionary and his wife—to call on me in order that I might have 
an opportunity of examining and identifying the parasites that 
were occasionally escaping their bearers per mas naturahs. I 
should mention that Dr. Johnson readily recognized the trema- 
tode character of the helminths, and that he advised accordingly. 
Reserving purely professional details for publication elsewhere, I 
have to state that from the missionary and his partner I learned 
that they had been resident in China for about four years. During 
that time they had together freely partaken of fresh vegetables in 
the form of salad, and also occasionally of oysters, hut more par¬ 
ticularly of fish, which, in common with the oysters, abound in the 
neighbourhood ofNingpo. Prom their statements it appeared to 
me that to one or other of these sources we must look for an ex¬ 
planation of the fact of their concurrent infection, Pluke larvae, 
as we know, abound in mollusks and fish ; but whether any of the 
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forms hitherto found in oysters or in fish have any genetic rela¬ 
tion to the flukes of man, is a question that cannot very well "be 
settled in the absence of direct experimental proof. I should 
add that it was not until after their visit to the interior of the 
country, some ISO miles distant from Hingpo, that the symptoms 
which Dr. Johnson and myself consider to have been due to the 
presence of the parasites made their appearance. Whilst in the 
country they freely partook of freshwater fish, and on one occa¬ 
sion they received a quantity of oysters that had been sent up 
from Ningpo. The missionary assured me that the fish were 
always thoroughly well cooked. 

From the size and almost leathery texture of the two flukes 
which were in the first instance submitted to my notice, I at once 
recognized the species ; but as they were spirit-specimens, I re¬ 
quested that if any more examples were obtained they should be 
sent to me in the fresh state. Fortunately others were brought 
in a few days, when, from an examination conducted whilst they 
were still fresh, I was able to make out several details of struc¬ 
ture which had hitherto escaped notice. Altogether I secured 
seven specimens, three of them being in a mutilated condition. 
In what way these mutilations (as shown by the dried speci¬ 
mens) occurred I have not been able to make out, either by per¬ 
sonal observation or by questioning the bearers. Two of the pa¬ 
rasites look as though their bodies had been carefully excised 
near their centre. Such ne^v facts as'I have gleaned were derived 
from two comparatively small specimens, one of which, in the 
dried state, has since been deposited in the anatomical department 
of the University Museum at Oxford. I may add that I took the 
earliest opportunity of bringing some of the specimens under Mr. 
Busk’s attention, when he at once recognized them as referable 
to the species he had so long ago discovered. 

Of the fourteen original specimens found by Mr. Busk, several 
have been lost. The one that he himself gave me I handed over 
to Professor Leuckart; and it is figured in his -work (Die mensch. 
Par. i. s. 586). A second is preserved in the Museum attached 
to the Middlesex Hospital; and a third is contained in the Mu¬ 
seum of the Royal College of Surgeons. This last-named, speci¬ 
men is the best of the original set. It supplied me with the few 
details of structure figured in outline in my 'Introductory Trea¬ 
tise’ (fig. 42, p. 198), published in 1864; and it also in part 
formed the basis of the description of the species communicated 
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to this Society in June 1859 (Synopsis of the Distomichc, p. 5, 
Proceedings, vol. y.). The late Dr. Lankester, it is true, in his 
English edition of Kuehenmeistcr’s work on Parasites, was the first 
to give a distinctive title to this entozoon ( Distoma Buslcii); but 
as the discoverer objected to this nomenclature, and as Dr. Lan- 
kester’s proposed terms were unaccompanied by any original de¬ 
scription, I requested Mr. Busk to suggest a new name for the 
worm, which he accordingly characterized as above. As I sub¬ 
sequently pointed out, Yon Siebold had already employed the 
compound title Bistoma erassum to designate a small fluke infest¬ 
ing the House-Martin {Sirundo urbica ); but for reasons similar 
to those which contributed to set aside Dr. Lankester’s nomen¬ 
clature, the title adopted in my synopsis at length came to be re¬ 
cognized by Leuckart and other well-known helminthologists. 
Before this recognition took place, however, Dr. W©inland, of 
Frankfort, had so far accepted Lankester’s nomenclature as to 
call the species Bicroccelium Buslcii . In my judgment there 
were no sufficient grounds for placing the parasite in Dujardin’s 
unsatisfactory genus. Be that as it may, I have only further to 
observe that in addition to the original specimens above particu¬ 
larized, two others are preserved in the Museum at King’s Col¬ 
lege. Thus probably only five out of the fourteen specimens are 
still in existence; and such being the case, I have thought it 
worth while to collect and record these few particulars. 

The earliest literary notice of the entozoon appeared in Dr. 
Budd’s classical treatise c On Diseases of the Liver;’ and in it 
the author correctly stated, from data supplied by Dr. Busk, that 
these human flukes were “ much thicker and larger than those of 
the sheep,” being, it is added, from “an inch and a half to near 
three inches in length.” The longest of my recent specimens, 
however, scarcely exceeds two inches, whilst the smallest and 
most perfect (the one at Oxford) measures less than an inch from 
head to tail. The greatest width of my broadest specimen is little 
more than half an inch, or -/g-h Hone of the twelve examples 
that I have examined approach the length of three inches ; but 
Mr. Busk assured me that, judging from his recollection, some of 
Ms specimens were even longer than that. I fear, nevertheless, 
that the estimate given in my Synopsis is somewhat exaggerated; 
at all events it is so for average specimens. 

The, new anatomical facts made out by me bear reference 
principally to the reproductive apparatus. What else I have 
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observed is, for tbe most part, confirmatory of the statements 
made by Mr. Busk. In particular, bis brief account of tbe posi¬ 
tion and character of the digestive organs was not only confirmed 
by my earlier examinations, but is now reverified. In the repre¬ 
sentation given in my £ Introduction 5 I showed in dotted outline 
two large organs which I supposed to be the testes. I distinctly 
observed radiating lines proceeding from each of these masses; but 
I could not discover the slightest trace of any limiting border to 
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Dhtoma erammm, Busk. 


a, oral sucker; b, digestive tube ; c t caeca! end of the same; d, reproductive 
papilla; e, central uterine duct; f t lateral process or fold of the same; g, vitel- 
ligene gland; A, diverticulum; i. ovary; j, probable shell-gland; 1*, testis and 
seminal ducts. Magnified twice the. natural sifce. 
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either organ. 1 have now found in their place two irregular]y 
spherical and flattened masses with clearly defined limits (i, 7c). I 
entertain no doubt as to the testicular character of the lower 
organ (7c). In the outline drawing I further indicated the pre¬ 
sence of a third and much smaller globular mass, which I termed 
the ovary ; and this organ was seen with remarkable distinctness 
in most of my recent specimens (h). The radiating, broad and 
branching seminal duets were in all cases beautifully distinct, 
forming the most attractive feature of the parasite’s organization 
(7c). Connected with the supposed ovary were a number of small 
but very conspicuous tubes, which stood out as if they formed 
a special organ (/), whose common ducts emptied themselves into, 
or were connected with, the ovary. In whatever way we may in¬ 
terpret its character, nothing could exceed its distinctness in the 
fresh state ; and it may still be seen with clearness in one or tw r o 
of the dined specimens. The supposed upper testis (i) displayed 
no radiating seminal tubes j consequently I now conclude that it 
is the ovary, whilst the small, black, spherical body lying immedi¬ 
ately in front of it is what Yon Siebold would call the internal 
seminal vesicle (h). It is probably a diverticulum formed at the 
junction of the ovarian and vitelligene ducts, whilst the singular 
branched tubes in all likelihood represent a special shell-gland 
( j). I made out the female reproductive organs with somewhat 
more completeness. In the outline drawing already referred to, 
I gave a diagram of the probable position of the uterine folds, re¬ 
ducing the organ to the simplest condition. The conjecture was 
right. In the fresh specimens, I found the uterus to comprise a 
large number of unevenly folded tubes, which apparently proceed 
laterally from either side of a large median duct (e). This duct 
could be distinctly traced to its outlet in the reproductive papilla, 
which, as usual in true Distomes, is placed in the middle line, im¬ 
mediately above the ventral sucker. In my examination of Mr. 
Busk’s original specimens I could not find the slightest trace of 
vitelligene organs; but in the present set of fresh examples I not 
only obtained proof that these organs were largely developed, hut 
that their limitations could be fixed with accuracy (g g). They 
consisted of two large elongated masses, one on either side of the 
body, occupying about two thirds of the entire length of the para¬ 
site. Their yelk-vesicles were distinctly seen; but the main 
efferent canals were only .here and there traceable. Clearly the po¬ 
sition and character of the yelk-forming glands of the large human 



DU. T. S. CQBBOLD 01s THE LA.13.GrE HUMAU JTLTTKE. 


291 


fluke are quite unlike those of any of its congeners. This fluke 
is a remarkably fine species, and, when viewed in the fresh state 
with a powerful pocket-lens, presents a most striking appearance. 

I did not observe any cutaneous spines. I found the eggs to pre¬ 
sent an average long diameter of about hv dro" m breadth. 
They are therefore somewhat smaller than those of the common 
fluke. In the specimen preserved in the Hunterian Museum 
there was evidence of the presence of an excretory outlet at the 
caudal extremity ; but in the present examples I did not succeed 
in finding any trace of the water-vascular system. I have no 
doubt, however, that it exists in the usual form. 

As regards the affinities of Distoma crassum , it is clear that 
this Trematode has little in common either with the liver-fluke 
of cattle and sheep (. Fasciola kepaticd ), or the still larger species 
obtained by me from the giraffe ( Fasciola gigantea ). The simple 
character of the digestive tubes obviously connects it more closely 
with the lancet-shaped fluke ( Distoma lanceolatwm —the last- 
named parasite being also an occasional resident in the human 
liver, where its presence has been known to contribute to the pro¬ 
duction of a fatal result. Here, I may remark that it has struck 
me as not a little singular that most of the flukes which take up 
their residence in the liver exhibit a branched arrangement of 
the digestive tubes ; and but for the circumstance that the Di- 
stoma lanceolatum forms a notable exception, I should have been 
disposed to consider that a branched state of the alimentary 
apparatus was of necessity associated with this special habita¬ 
tion. At all events it is. interesting to observe that no species 
of intestinal fluke is known to display this complex form of di¬ 
gestive apparatus, the species before us forming no exception 
to the rule. In the fluke (Campula oblonga) that I discovered 
in' the liver of a porpoise, there were traces of this tendency 
of the tubes to branch, whilst an extreme development of this 
sort is seen in the fluke which proves so destructive to elephants 
(Fasciola Jacksoni), Taking the genus Distoma as representing 
central type forms of the Trematoda, I look upon the flukes that 
have dendritieally branched caeca as aberrant types ; audit is just 
these particular forms that show the strongest zoological affinity 
with the Planarians, not only by virtue of the anatomical peculi¬ 
arity in question, but also as regards their habits. If the contents 
of the cseca be examined, epithelium and blood-corpuscles derived 
from their bearers will be found amongst the debris ; and it is well 
LXXX. JOUnH.—ZOOLOGY,, VOL. XII 21 
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known that tlie Planarians, especially the terrestrial forms, are 
carnivorous in their habits. In proof of this view of their habits, 
Mr. Moseley has recently brought forward additional evidence in 
his elaborate memoir <s On the Land-Planarians of Ceylon 5 ’ (Phil. 
Trans. 1874). The significance of these facts in relation to any 
theory of descent must not be lost sight of. Without dwelling 
upon that point, however, I pass on to observe that our Distoma 
crassim , both as regards the restricted charcter of the vitelligene 
glands and the simple form of the testis, and also in respect of the 
unbranched state of the digestive cseca, shows a close adherence 
to the central Bistome type, in which, as we have seen, Mr. Busk 
originally placed it. If there be any structural departures from 
the common type, they are connected with the testes. I believe 
that the two organs are here merged in one large compound 
gland. Amongst Trematodes, as Yon Siebold long ago pointed 
out, such an arrangement occasionally exists. Purther observa¬ 
tions are necessary to clear up this and one or two other points 
of structure which I strove in vain to make out accurately. 
Nevertheless, fragmentary as the present data are, it is something 
not only to have stumbled upon a second and a third instance of 
the occurrence of this rare entozoon in the human body, but also to 
have been enabled to confirm the truth of almost all that had been 
previously conjectured respecting its structure, and at the same 
time also to have acquired new facts of sufficient importance to 
fix the affinities with precision. 

Here my paper, as regards new facts, virtually closes; but so 
much interest naturally attaches itself to the question of the ori¬ 
gin and early stages of growth of the parasite, that I feel our time 
will not be wasted if we take into consideration some of the more 
important and recently ascertained facts that tend to throw light 
upon the subject. 

At the outset I hinted that the Ningpo oysters may have played 
the role of intermediary bearers in the case before us; and as 
tending in some measure to strengthen that notion, it should be 
borne in mind that Mr. Busk’s original fluke-bearer came from 
eastern parts. It is not improbable, therefore, that the Lascar 
may have partaken of the same species, either of fish or of shell¬ 
fish, that the missionary and his wife partook of. Be that as it 
may, the frequency of the occurrence of Trematodes and their 
larvae in marine mollusks is w T ell known; though until compara¬ 
tively lately it was not so ■well understood that the singular 
double-tailed redia or organized germ-sac, known as Bucephalus. 
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was an occupant of saltwater as well as freshwater mollusks. 
The original specimens which gave origin to the genus were found 
bj Yon Baer in the freshwater mussel; but since the publication 
of his memoir (Nova Acta, xiii.), the same, or at all events similar 
forms of larvae have been encountered in a variety of mollusks. 
Up to the present time Bucephali have been found in Unto picto - 
rum, Anodonta cellensis , and A, anatvna , Cardium edule and 0. 
rmtioum , Ostrea edidis, Blanorhis marginata , and in one or more 
species of Baludina. According to Woodward, several species of 
oyster are sold in the Indian and Chinese markets; so that there 
may be some difficulty in determining the particular species to 
which the Ningpo oysters should he referred. 

Now that I am thus incidentally led to speak of the Bucephali , 
I may mention that on the 7th of last October several examples 
of free redim were exhibited by Mr. Badcock at a Meeting of the 
Boyal Microscopical Society, on which occasion Mr. Charles 
Stewart, Mr. White, Mr. Slack, and other well-known microsco- 
pists communicated observations. I understood that Professors 
ITuxley and Beay Greene determined the bucephaloid character 
of these eerearians from specimens that were separately brought 
under their notice. 

The recent contribution by M. A. Giard on the eneystation of 
Bucephalus Baimeanm contains important additions to our know¬ 
ledge, whilst at the same time it affords a useful summary of the 
facts previously supplied hv Yon Baer, Steenstrup, You Siebold, 
Claparede, and Laeaze-Duthiers. Dr. Pagenstecher’s memoir 
appears to have escaped Giard’s notice; yet the Heidelberg 
savant was one of the first to point out that the highly contractile 
double tail-like appendages of this remarkable germ-sac were 
capable of developing into new germ-sacs, which latter, in their 
turn, developed within them fresh Bueepliadi . M. Giard shows 
that Bucephalus Haimeanus encysts itself in the viscera of the 
garfish [Belone vulgaris) , especially in the peritoneum, liver, and 
genital glands (Comptes Bendus, Aug. 17, and Ann. Nat. Hist, 
for Nov. 1874). The predilection of Bucephali for the reproduc¬ 
tive territory, so to speak, causes sterility in their mollusean in¬ 
termediary hearers. This was pointed out by Claparede, who also 
found redim of this kind attached to Medusas; but since there 
was no evidence to show that this attachment presented the semi- 
parasitic character of a commensal or fellow-boarder^ it is fair to 
suppose that the connexion was merely accidental. The free Bu~ 
eephali found by Claparede off the coast of Normandy did not 
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differ materially from those obtained by Lacaze-Duthiers from 
the Mediterranean. 

Prom all the facts at present before ns M2 Giard argues that 
it is most probable the JBucephali of the garfishes attain sexual 
maturity as Gasterostomata in sharks and dogfishes, and perhaps 
also in certain large species of Gadidue, which feed "on the gar¬ 
fishes when they frequent the shore for the purpose of spawning. 
In drawing this conclusion, M. Giard has probably been much in¬ 
fluenced by the opinion of Yon Siebold, who long ago suggested, but 
of course could afford no experimental proof, that Bucephalus poly - 
morphus was the larval representative of Gasteros torn a Jim bricchim, 

If we accept these views, as I believe we must, it becomes ex¬ 
tremely unlikely that the BucepliaB should in any way be con - 
cerned in causing the infection of our missionary and his wife; 
nevertheless there remains the probability that the human bearers 
in question swallowed other kinds of Trematode larvrn when they 
consumed the Mngpo oysters. Moreover, if it should happen 
that none of the other larvae occurring in oysters are capable of 
developing into flukes in the human territory, it yet remains 
highly probable that some one or other of the various encysted 
(and therefore sexually immature) Trematodes known to infest 
marine fishes will turn out to be the representative of our Bi¬ 
stoma crassum . In this connexion we must not forget that Leuck- 
art has pointed to the flesh of Salmonidm as the probable source 
of human Boiliriocephali ; and there is some likelihood that salt¬ 
water fishes, if not actually the primary, may become (after the 
manner explained by M. Giard) the secondary intermediary 
bearers of fluke-lame. 

On the whole, I am still inclined to look to the Ningpo oysters, 
or to some other of the various species of marine shell-fish sold 
in eastern markets, as the direct source of Bistoma crassum ; for, 
in addition to the bucepbaloid cercarians, we have abundant evi¬ 
dence of the existence of other and] more highly developed fluke- 
larvae in bivalve mollusks. So far back as the year 1841 Mr. 
Garner, Y.L.3., in his paper on the Lamellibranchiate Conchifera 
(Zool. Trans, vol. ii.) referred to a species of Bistoma in the 
freshwater Mussel; and he subsequently attempted to prove the 
parasitic origin of pearls from a similar source (Brit. Assoc. Eep. 
1862). I had an opportunity of examining some of these Bisto¬ 
mata, and satisfied myself that they were only sexually immature 
forms awaiting their final passive transference to the intestine of 
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some vertebrate host. To be sure, the ultimate bearer need not 
be the human species; yet, on the other hand, such a contingency 
is by no means improbable. Here I would remark that we have 
very little knowledge of the parasites which take up their abode in 
the viscera of savages. This ignorance results partly from the fact 
that these untutored races, as proved by the statements of Kaschin 
and others, actually suffer much less from the presence of intes¬ 
tinal worms than their civilized congeners do, and partly because 
no one, so far as 1 am aware, has cared to institute the necessary 
inquiries in a methodical way. I strongly suspect that several of 
the human parasites which we now consider to be rare would be 
found to be abnndant, if, by means of postmortem examinations 
and other methods of investigation, we could be made acquainted 
with the facts of helmintbism as they occur amongst the fish- and 
raw-flesh eating savage tribes. Of course any person, notwith¬ 
standing the utmost care and cleanliness, as in the cases before 
ns, may contract a noxious parasite ; nevertheless, speaking gene¬ 
rally, it may be said that the measure of internal parasitism affect¬ 
ing any given class of people bears a strict relation to the degree 
of barbarism shown by such persons in their choice of food and 
drink, and in their manner of eating and drinking. This state¬ 
ment, if true, is not destitute of sanitary importance. Thus we 
may say to those interested in the matter, C£ Imitate the Cossacks, 
Burates, and Abyssinians in their fondness for raw meat, and you 
will be invaded by Teenies ; or imitate the very similar habits of 
North Greenlanders in respect offish, and you will probably enjoy 
the privilege of entertaining Boihriocepliali. If you have a pre¬ 
dilection for unfiltered waters, you are likely, sooner or later, to 
play the role of host to some highly irritating nematode guest; 
or, as so frequently happens in Iceland and iLustralia, yon will be 
particularly liable to contract the so-called Beki?wcoccm~&isor&QTB 
Clearly it remains to be proved that shell-fish are altogether un¬ 
concerned in the matter of human helmintbism; yet I quite be¬ 
lieve that danger from this source is limited to certain mollusks 
living in eastern waters. In all likelihood the Distoma crassum 
is obtained by the consumption either of fish or of shell-fish. 
There remains, however, the consideration that its larvae may pos¬ 
sibly reside in minute slugs frequenting vegetables employed as 
salads. The rarity of fluke-disease (or, at all events, of its recog¬ 
nition) is tolerably conclusive against the latter view. At the 
"Bath Meeting of the British Association, in 1864, Mr. Gwyu 
LINH. JOTJBX.—ZOOLOGY, YOL. XII. 22 
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Jeffreys maintained that the Gerearice found in Succinea were the 
sexually immature representatives of the common liver-fluke 
[Fasciola hepatica ), which, I may observe, has some twenty times 
been found infesting the human body. At the time in question 
I maintained that Mr. Jeffrey s J s opinion had no foundation in fact, 
as the negative data supplied by Moulinie and Leuckart strongly 
went to prove. It now turns out, from the experimental proofs 
recently afforded by Dr. Ernst Zeller, that the cerearian contents 
of leucochloridium found in Succinea attain sexual maturity in the 
intestines of various insectivorous birds of the family Sylviadce. 
I am indebted to Mr. Dallas for first calling my attention to this 
discovery. (See Ann. Nat. Hist, for Eeb.* 1875, p. 146 ; from Hum¬ 
bert, in Bibl. XJniv., Bull. Sei. 1874, p. 366 ; also Zeller in S. & K. 
Zeitseh. fur wiss. Zool. vol. xxiv. p. 564, 1874.) In connexion 
with any explanation of the rapid appearance of fluke-disease 
amongst animals in particular districts, it is especially worthy of 
remark that the Gerearice of Dktoma, macrostoma pass into the 
sexually mature condition in a few days after their change of resi¬ 
dence has been effected, whilst in less than a week’s time the 
formation of ova has already commenced. 

In conclusion, I ought perhaps to apologize for having intro¬ 
duced so many remarks of a practical nature into a paper other¬ 
wise purely zoological; but the supposed extreme rarity of our 
Distoma erassim , its apparently formidable character as a human 
guest, and the special precautions that appear to be necessary 
against infection have together seemed to me to be a fair excuse 
for sounding a note of warning to naturalists and others whose 
rambles or professional duties may happen to carry them to the 
shores of the Chinese and other eastern seas. 


Similitudes of the Bones in the Enaliosauria. By Harry G-gvier 
Seeley, P.L.S., P.G.S., Professor of Physical Geography in 
Bedford College, London. 

[Bead March 18, 1875.] 

PAET I. 

THE RESEMBLANCES OF XCHTHYOSAURIAN BONES TO THE BONES 
OF OTHER ANIMALS. 

§1. The Mammalian Characters of Ichthyosaurus. 

A skull of Ichthyosaurus could not easily be changed into that 
of a mammal; for though Cetaceans offer close resemblance of 
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form, especially in the snout, the lateral position of the exterior 
nares in Ichthyosaurus , in front of the large circumscribed circular 
orbits, necessitates the enormous lateral development of the pre- 
maxillaries and a backward position of the maxillary bones. The 
lateral relation of the premaxillary hones in Icthyosawrus divides 
them proximaliy, and allows the nasal hones a large space in which 
to elongate and widen between them; while in Porpoises (suppo¬ 
sing the hones correctly determined) the nasal bones are small, 
and only just indent the premaxillary bones behind, and the 
premaxillary bones, drawn together mesially, allow the maxillary 
bones to extend external to them along their length, and to carry 
the teeth. In early life Porpoises, like Ichthyosaurs, carry their 
teeth in a groove instead of in sockets. 

Waglcr and other naturalists have compared the foramen pa- 
rietale of Ichthyosaurs to the spiracles of Porpoises. And as the 
foramen descends obliquely forward into the skull, the structures 
have characters in common. If, then, we suppose the perfora¬ 
tions to have become larger with functional activity in the Por¬ 
poise and more nearly vertical than in Ichthyosaurus , so as to 
have advanced forward through the frontal bones, then the me¬ 
dian premaxillary bones of the Porpoise would have to he called 
nasals to bring them into harmony with Ichthyosaurus , while the 
maxillary bones would become the premaxillaides. But however 
plausible this interpretation looks in the skull seen from above, 
it becomes untenable on turning to the palate, where in both 
types (using the usual nomenclature) the premaxillary bones form 
the end of the snout, and are parted by the vomers behind, while 
the maxillary bone in both carries teeth and extends back beyond 
the alveoli. 

In those Porpoises in which the occipital condyles blend into 
one long crescent, the single articulation is entirely made by the 
exoccipital bones, excluding the basioccipital * while in Ichthyo¬ 
saurus the basioccipital forms the entire condyle and excludes 
the exoccipital bones. 

In the Elephant the external nostrils are far hack, but the nasal 
bones are entirely behind them ; and, after the manner of all mam¬ 
mals except the true Whales, the maxillary bones meet mesially 
on the palate, which they never do in Ichthyosaurs. 

The centrum of a vertebra is not usually quite so long in Ich¬ 
thyosaurus as in Porpoises, and differs in being deeply biconcave 
(as in fishes), in not having epiphyses, in having the transverse 
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process replaced by tubercles for tbe rib, in the not dissimilar 
neural arch being permanently separated from the centrum, "while 
chevron hones are wanting in the tail, the caudal vertebrae elon¬ 
gate towards its end, and the prepelvic ribs have a double articu¬ 
lation with every vertebra. 

No mammal has the rib articulated to the centrum by two arti¬ 
cular facets ; nor have mammals caudal ribs, as in Ichthyosaurus ; 
nor are the short sternal bones ever transversely elongated to form 
median pieces which lap along the sides of sternal ribs. 

The resemblance of the ichthyosaurian pectoral girdle to that 
of monotreme mammals is not close; for in the monotreme 
the coracoids are divided so as to form a pair of precoracoids 
which meet mesially, and are overlapped by the interclavicle, 
while no such division is seen in Ichthyosaurs ; the scapula is a 
squamous broadly expanded hone with an acromion, very unlike 
the narrow elongated bone of Ichthyosaurus ; the clavicles of the 
monotreme only extend to the acromion, instead of lapping along 
the whole anterior margin of the scapula as in Ichthyosaurus • 
and the interclavicle laps behind the clavicle, instead of beneath 
it as in Ichthyosaurus . The clavicle and interclavicle are the 
only hones which have any close similarity of form in the two 
types. The combined coracoid and precoracoid of the mono- 
treme would not give the form of the coracoid hone in Ichthyo¬ 
saurus, from which [there would be a notable difference in the 
great thickness of the acetabular part of the hone. 

The pelvic girdle is less like that of a mammal. There is a 
similarity in the ischium being larger than tbe pubis, in the narrow 
pubis having a straight anterior border, and in its being (some¬ 
times) anchylosed to the ischium to enclose an obturator foramen. 
I do not remember any evidence whether the narrow curved iliac 
bones were inclined forward or backward: they had no osseous 
union with a sacrum. As a whole, the pelvis is probably least un¬ 
like that of the monotreme, omitting from consideration the prc- 
pubie bones, to which Ichthyosaurus has nothing corresponding. 

The humerus has a general resemblance to that of Cetaceans in 
the shortness, strength, and compression of the bone, in the distal 
end being formed of the hat inclined articular facets, in the proxi¬ 
mal end being hemispherical, and in the flattened underside of the 
bone being obliquely concave. The differences are, that in Cetacea 
the outer troehanteroid ridges are suppressed, while those on 
the inner side are so much developed, after the plan of the 
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proximal end of the femur In Chelone , as to give the Porpoise- 
humerus a character very unlike Ichthyosaurus* The ridges on 
the humerus of Ornithorhynchus may also be compared. 

In no mammal is a parallel found to the shortness of the 
ichthyosaurian ulna and radius, or to the uniform (commonly 
quadrate) shape of the other bones of the limb or to their arrange¬ 
ment, so that every surface except the exterior surface commonly 
touches another bone in the adult. Some Ichthyosaurs have a 
separate olecranon-ossification. 

The femur In shortness and strength recalls some Seals ; but 
in arrangement of parts the resemblance is closest to Ornitho - 
rhynchm , which similarly has lateral trochanters which extend the 
width of the bone at the proximal end, though in Ichthyosaurus 
they are not divided from the rounded articulation. In Ichthyo¬ 
saurus the bone is shorter, compressed at right angles to the head 
at the distal end, which does not articulate chiefly with the tibia, 
but gives an equal flattened facet to both tibia and fibula. ISTo 
mammal offers any parallel to the other bones of the hind limb, 
though in Cetacea the limbs are similarly enclosed in a fin-like 
sheath. 

Prof. Owen has thought that since in Cetacea the terminal 
caudal vertebrae supporting a transverse fin are compressed from 
above downwards, we may infer that Ichthyosaurus had a vertical 
fin, since the terminal caudal vertebrae are compressed from side 
to side. But in the human species the caudal vertebrae are com¬ 
pressed from above downward, and in Crocodiles they are com¬ 
pressed from side to side, without in either case carrying a corre-. 
sponding terminal fin. 

§ 2. The Avian Characters of Ichthyosaurus. 

Many birds, in general form of the head, resemble Ichthyosaurus 
in its different species ; but in details the correspondence is not 
close. Thus, though in both the (usual) backward position of 
the external nares prolongs the premaxillary bones backward, 
diverging, along tlie alveolar border, yet in birds a median ray 
is prolonged backward between the nares, and overlapping the 
large nasal hones, so as to nearly hide them,, and look from the 
outside as though it divided them ; while In Ichthyosaurus there 
is no such median ray, and the' separate premaxillary bones are 
divided by nasal bones relatively larger'than those of Struthious 
birds. The premaxillary bones usually make more of the palate 
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in birds than in Ichthyosaurs. The occipital condyle is similarly 
single, but the exoccipital bones partly contribute to form it, in 
birds. In both types the base of the sphenoid is expanded, 
and gives attachment in front to a long slender presphenoid bone. 

There is a difficulty in determining the bones of the Ichthyo- 
saurian palate: the large bones which meet the quadrate bones 
and lap round the sides of the basisphenoid are unlike in form 
and relations to the style-shaped pterygoids of birds ; then there 
is no certain evidence whether they give attachment to large and 
more bird-like palatines (usually anchylosmg with the ptery¬ 
goids), or whether the entire bone is pterygoid bone. But in any 
ease there is a difference from birds in the long anterior ends 
being prolonged between the vomers, and in the existence of 
a long bone between the maxillaries, which, if the anterior parts 
of the inner pair of bones are the palatines, would be transverse 
bones, and which, if the entire bone is the pterygoid, would be 
palatine bones. 

In many birds there is similarly a circle of sclerotic bones to the 
eye. Among the more striking differences, in birds the orbit is not 
usually surrounded by a circle of separate bones. The prefrontal 
and lachrymal are anchylosed together. The quadrate bone is 
never bidden by other bones, though it is partially covered in 
some struthious birds ; there are no postorbital or supraquadrate 
bones, and usually no postfrontal. The lower jaw in Ichthyosau¬ 
rus > except the hoof-like articular hone, is made by a number of 
long splint-like bones overlapping each other laterally, unlike 
those in the jaw of a bird. 

There is nothing like the vertebral column of Ichthyosaurus 
among birds. The chief differences are in the absence of separate 
cervical and caudal ribs in the bird, in the large sacrum, in the 
transverse platform-processes to the dorsal vertebrae, in the union 
of the neural arch in each vertebra with its centrum, in the 
elongated centrum of the bird (which, however, exceptionally has 
biconcave articular ends, especially in the tail and back). There 
is a great difference usually in number of vertebra?, especially as 
seen in the relative lengths of neck and tail. 

The costal ribs of Ichthyosaurs have two heads; but they arr 
iiculate not with facets (except the upper head in the neck) or 
concavities, but with tubercles, which are always on the centrum. 
The median sternal ribs of Ichthyosaurs have in birds become a 
continuous median ossification or sternum. 
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The pectoral girdle of birds is not like that of Ichthyosaurs; 
and the difference is largely due to the development of a ster¬ 
num in birds. The sternum of a young struthious bird, while 
its two halves remain separate, has quite the aspect of a pair of 
potential coracoid bones. And with such a view the interpre¬ 
tation of the keel in carinate birds as the potential interclavicle 
would be in harmony, since it overlaps the line of union of the 
two bones as in Ichthyosaurus. 

The compressed elongated scapula of the bird, enlarging at the 
articular end, differs from that of Ichthyosaurus more in its slender 
proportion than in its plan, though it has in many water-birds an 
acromial tubercle for the end of the clavicle, and does not receive 
that bone along its whole anterior margin. 

The clavicle of the bird differs from the typical single clavicle 
of Ichthyosaurus only in wanting connnexion with the margin 
of the scapula and with an interclavicle (unless it is supposed to 
occur when the clavicle articulates with the sternal keel). The 
coracoids of birds differ from those of Ichthyosaurs in their elon¬ 
gated form and in not meeting each other mesially. 

The pelvis of a bird is entirely unlike that of an Ichthyosaur, 
In the Emu the pubis and ischium are more slender than in most 
Ithyosaurs; but the pubis has not the straight anterior margin 
of Ichthyosaurus , and the ischium has a tubercle towards the 
proximal end (by which it meets the side of the pubis), which in 
Ichthyosaurus is not developed. The ilium is totally different. 

In the limbs of birds there is no structural resemblance, either 
in the forms of the bones or in their arrangement. 

§ 3. The Crocodilian Characters of Ichthyosaurus. 

The crocodilian head is usually more depressed than in any Ich¬ 
thyosaur, and, except in the Gavials, has not so pointed a snout, 
while the surface of the cranial hones is always more or less pitted. 
The chief changes necessary to convert the crocodile into Ichthyo¬ 
saurus would be an enormous enlargement of the eye, so as to 
raise it from its nearly flat position to a nearly vertical one. This 
would draw the maxillary bone up till it was nearly vertical, 
draw the prefrontal and postfrontal together above the orbit, 
and allow an enormous median triangular space for the nasal 
bones to expand in and encroach upon the frontal The en¬ 
larging of the orbits would enlarge the temporal fossae and ex¬ 
tend the squamosals backward. The vacant space in the Groeo- 
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dile-sknll behind the orbit and between the postfrontal and malar 
would need to be covered by two bones—a postorbital (completing 
the orbit), and a supraquadrate (between the squamosal and 
q uadrato-j ugal). 

These changes would probably bring the quadrate bone vertical. 
The parietal and frontal would both have to be double; and the 
anterior nares would have to be divided and carried backward 
between the maxillary and nasal hones till they met the lachry¬ 
mals, prolonging, with them, the premaxillary hones, partly at the 
expense of the maxillary bones, and partly hiding them by overlap. 
Then, by adding a foramen parietale between the parietal and 
frontal bones, so far as the essential external characters went, 
the head of a crocodile would have become tbe head of Ichthyo¬ 
saurus. Then, to complete the correspondence on the palate, it 
would he necessary to connect the quadrate bone made vertical 
with the hinder angle of the pterygoid, and to separate the ptery¬ 
goid and palatine bones so as to exhibit the basisphenoid and’pre- 
sphenoid, circumscribe a large pear-shaped palatal vacuity wide 
behind, and obliterate the maxillo-pterygoid fossae by pressing the 
palatine against the transverse bone. The vertical position of the 
maxillaries draws them apart on the palate, and away from the 
palatines, so that the premaxillaries are introduced internal to 
the maxillaries in front; and the vomers are introduced between 
the premaxillaries and the diverging palatines behind. Thus by 
opening the crocodilian palate it becomes ichthyosaurian. 

The resemblances between the two types are thus seen not to 
be close; but the differences are chiefly dependent upon the posi¬ 
tion and condition of the orbits and nares. In both the occipital 
condyle is single ; but in Crocodile it is hemispherical and small, 
and its upper angles are made by the exoceipital bones. In both 
the temporal fossa is surrounded by parietal, squamosal, and post¬ 
frontal bones. In the orbit the differences are that in Ichthyo¬ 
saurus the frontal bone is entirely excluded, and the postorbital 
bone becomes ossified:-^ The lower jaw has a general resemblance 
in both; but tbe os articUlare is longer in Crocodile than in Ich¬ 
thyosaurus. The teeth plad&d in a groove are in this said to be 
comparable to the posterior parWff the jaw in the Black Alligator, 

In the vertebral column there is but little other resemblance 
than that both have long tails. The chief points in which the 
Crocodile differs are:—in having the vertebrae much longer and- 
less numerous, furnished with neural arches which unite sutu- 
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rally, and in the dorsal region give off strong compressed trans¬ 
verse processes to which the ribs are exclusively attached; that 
the centrum is procoelian, and in the caudal region furnished 
with chevron bones; that the articulation for the rib in passing 
from neck to back in Crocodile ascends, while in Ichthyosaurus it 
descends. 

The ribs also have little in common; for in Ichthyosaurus 
they are of a generally uniform character, while in Crocodiles 
there are double-headed jyshaped cervical ribs, double-headed 
dorsal ribs which never articulate with the centrum, and no caudal 
ribs at all. There are no median sternal ribs. 

The pectoral girdle differs in crocodiles having no clavicles or 
interclavicle, and by the coracoids articulating with a narrow ster¬ 
num which extends beyond them anteriorly and posteriorly. 

The scapula of the crocodile would have a general similarity of 
form if its anterior margin were straight instead of being con¬ 
cave ; but at the expanded end the surface for the coracoid would 
have to he in front, and that for the humerus behind; and the 
coracoids, besides a similar reversal of articular surface, swould 
require immense antero-posterior expansion to change the hour¬ 
glass shape of the crocodilian bone into the transversely pedicled 
ovate shape of the hone in Icthyosaiirus. 

In the pelvis the ilium is quite dissimilar; and the crocodilian 
ischium differs in supporting the pubis (P) on a pedicle so as to 
exclude it from the acetabulum. And thus the pubes are thrust 
forward, so that they do not meet the iscbia in the line of sym¬ 
physis ; and the crocodilian pubis never has the anterior margin 
straight. The ichthyosaurian ischium never has its proximal 
end so massive as in the crocodile. 

The functional elongation of the limbs in crocodiles in rela¬ 
tion to movement on land gives to their several segments cha¬ 
racters which make comparison with Ichthyosaurs impossible. 
In the femur the only resemblances are that the articular ends 
are compressed, the proximal one rounded and at right angles 
to the distal end. 

§ 4. ■ The Chelonian Characters of Ichthyosaurus. 

On the upper surface of the skull the correspondence between 
the two types is limited to the median bones of that roof of the 
skull being double, the elongation of the parietal bones in har¬ 
mony with large temporal fossae, the vertical position of the orbits, 
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and an approximation of the prefrontal and postfrontal bones 
together, so as almost to meet in Clielonians as they do in Ich¬ 
thyosaurs. Of all that part of the ichthyosaurian skull which is 
in front of the nares, the Chelonian skull has no representative. 
If, then, we took such a truncated ichthyosaurian skull and tried 
to approximate it towards a Tortoise, it would be necessary first 
to remove the nasal bones entirety. This would expose much of 
the frontal bones which they cover, and allow the prefrontal bones 
to be squeezed together to meet mesially and make the upper 
margin of the nares. A similar compression together of the ter¬ 
minal minute remnants of the premaxillaries would make the lower 
margin of a single terminal nostril like that of Testudo . The 
foramen parietal© must be obliterated, and the supraoccipital 
developed and prolonged with the adjacent angle of the parietal 
bones into a strong median occipital crest. The postorbital and 
supraquadrate bones would he obliterated, and the malar, post¬ 
frontal, and quadrato-jugal bones prolonged behind the orbit to 
meet in a triradiate union. Then, with an inflating auditory ex¬ 
cavation of the quadrate and squamosal bones, to outward view 
the upper part of the Ichthyosaur’s skull would have become 
Chelonian. In the palate there is a primary difficulty with the 
homology of the bones, because on the ichthyosaurian palate 
there are small vacuities under the place of the external nares, 
which might he regarded as posterior nares, either potential or 
actual; and they are surrounded chiefly by two bones, the vomer 
internally and what might be the palatine externally, the pre¬ 
maxillary sometimes entering in front. I adopted another inter¬ 
pretation to explain the relation of the palate to that of Croco¬ 
diles ; this interpretation would be as necessary to harmonize 
it with that of Clielonians. Then, to complete the resemblance 
to Clielonians, it would be necessary to unite the two vomers 
into a single median vomer, into which the pterygoids should 
not penetrate posteriorly; and then, by extending the pterygoid 
bones internally till they met mesially so as to hide the presphe¬ 
noid and cover the palatal vacuity, the change would be perfect 
but for the want of teeth. 

Thus the cranial resemblance's of Clielonians to Ichthyosaurs 
are so slight that they are scarcely of any value. The back of 
the head is as unlike as the other parts: there the exoccipitals 
contribute equally with the basioccipital to the condyle, and 
in Testudinates the opisthotic meets the squamosal bone only, 
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while in Ohelone it meets the quadrate ; in Ichthyosaurus it meets 
the quadrate by curving under the squamosal. The splint cha¬ 
racter is wanting from the Chelonian lower jaw ; it has no keel 
behind the articulation ; and the dentary bone is single. 

The vertebral column is very dissimilar, there not being a single 
character in common. 

The ribs, limited to the dorsal region in Chelonians, would seem 
to be as dissimilar as the vertebrae, unless, indeed, the seemingly 
double rib of the Ichthyosaur, grooved throughout its length, be 
an epipleural growth repeating the costal rib upon itself through¬ 
out its length, as is the case with Chelonians. 

The pectoral girdle is altogether dissimilar, being formed in 
Chelonians of long spathulate coracoids which do not meet each 
other mesially, and of rod-like scapulae which give off a long rod¬ 
like preeoracoid process. 

The pelvic arches are only similar in the form of the ilium, 
which in both is a short curved hone rather compressed. The 
two trochanters to the head of the femur of Chelydra, though not so 
well developed and not opposite to each other, are homologous 
with those of the head of the femur in Ichthyosaur its. Beyond 
this there is in the limbs no character in common worth dwell¬ 
ing on. 

§ 5. The Lacertian Characters of Ichthyosaurus. 

All living reptiles are with difficulty compared with Ichthyo¬ 
saurus ^ owing to the backward and lateral position of its nares. 
Tolychrus anomalus has the nares far back ; and in the Nilotic Mo¬ 
nitor they are not near the tip of the snout; but in no lizard do 
the premaxillaries form the lateral margins of the palate, as in 
Ichthyosaurus; and, contrary to the rule with Ichthyosaurs, they 
are single and prolonged back mesially between the nares, except 
when, as in Monitor , the nares reach so far back that they are 
divided by the nasal as they are in Ichthyosaurus ; only in Mo¬ 
nitor the nasal bone is single and narrow. Lizards differ in having 
the whole lateral alveolar border made by the maxillary bones 
margined by a conspicuous row of foramina. 

The orbit of Ichthyosaurus is circumscribed by bones as in many 
lizards, such as Iguana , TJromastix, Stellio, Scmcus , Draco, &c .; 
but the bones which enter into its outer margin are not the same. 
At the base, in both is the long curved malar, and in front of that 
in lizards a small, and in Ichthyosaurs a large lachrymal bone, 
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and above that a premaxillary ; and both agree in excluding the 
maxillary bone from the orbit- But lizards appear almost inva¬ 
riably, and like Ckelonians, to admit a small portion of the frontal 
into the upper orbital margin between tbe prefrontal and post¬ 
frontal, while in Ichthyosaurs these bones meet. In Iguana and 
many lizards, behind the orbit, completing it, is a bone which con¬ 
nects the postfrontal above and the malar below with the quadrat o- 
jugal behind, and so has the relations of the postorbital in Ich thy¬ 
osaurus —though, from the liberation of the quadrate bone in 
lizards, the postfrontal and squamosal have lost their function, 
and are of smaller size, and the postorbital and quadrato-jugal 
are of different form and relations. Lizards have no supra- 
quadrate, often have the frontal single, always have the parietal 
single and diverging backward in a Y-sliape ; while in Ichthyo¬ 
saurus the backward divergence is less, and almost entirely made by 
the squamosal bones, which recurve forward round the temporal 
fossa to meet the postfrontals above the supraquadrate and post¬ 
orbital bones—an arrangement not seen in lizards. 

The foramen parietale is, in lizards, only a vertical puncture in 
the parietal, or between the parietal and frontal bones ; in Ich¬ 
thyosaurus it is an oblique canal. In Ichthyosaurus the quadrate 
bone is seen from behind to be supported by the squamosal, opis- 
thotie, and pterygoid; in lizards its upper end unites with the 
transverse bar of the exoccipital, and its lower end with the slender 
backward prolongation of the pterygoid. 

The palate in both types is open mesially, especially in such a 
lizard as Monitor , where the presphenoid is seen extending down 
a similar palatal vacuity. Lizards, however, have pedicels to the 
basisphenoid which meet the pterygoid bones; while in Ichthyo¬ 
saurus the pterygoids are more expanded, and lap round the 
sides of the basisphenoid. In front of the long pterygoids are 
short palatine bones in Monitor ; and between the pterygoid, pa¬ 
latine, and maxillary are small transverse bones. In Ichthyosau¬ 
rus both of these bones are longer than the pterygoid (supposing, 
as was done in the comparison with crocodiles, that the palatine 
and pterygoid bones are usually anchylosed). The vomers of 
Monitor are long slender bones, as in Ichthyosaurus ; but the pala¬ 
tine bones are not similarly prolonged between them, nor are the 
premaxillaries external to them. 

The occipital condyle of lizards is largely made by the exocci¬ 
pital bones. The teeth are never in a groove, and often differ in 
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cliaracter in passing backward, unlike Ichthyosaurus. The lower 
jaw of lizards has a strong, vertically developed, coronoid hone, 
not seen in Ichthyosaurs ; and the hones have not the usual splint¬ 
like overlapping. The dentary forms half of the jaw. 

In number of vertebrae and in length of tail lizards rival Ich¬ 
thyosaurs. And in the Hatteria the centrum is biconcave ; but 
in all lizards it is greatly longer, and in most lizards the cen¬ 
trum is procoelous, and in certain tail-vertebrae ossified in two 
parts, anterior and posterior. In Monitor the neural spine is 
vertical and quadrate, but not so long as in Ichthyosaurus , except 
in the tail; and there, relatively to the centrum, it is not so wide. 
The neural arch is anchylosed to the centrum in lizards, and se¬ 
parate in Ichthyosaurs. In the lizards there are often both trans¬ 
verse processes and chevron hones in the tail, neither occurring in 
Ichthyosaurus —though the transverse processes of reptilian caudal 
vertebrae have the aspect of caudal ribs, like those of Ichthyosaurs, 
anchylosed to the centrum. The ribs of lizards are supported on 
a strong short pedicle, which appears to be contributed to by both 
neural arch and centrum, and is at the anterior end of the ver¬ 
tebra, well below the praezygapophysis; while in Ichthyosaurus the 
articular thoracic tubercles are small, double, and raised but little 
above the surface of the centrum. 

The costal ribs of lizards are strong, less compressed from 
front to hack, want the groove which runs along the middle of an 
Ichthyosaur’s rib, and have the proximal articulation massive and 
single, instead of compressed and terminating in two articular 
tubercles. 

The sternal and median ribs, unlike those of Ichthyosaurus , are 
modified in relation to a sternum, are not well ossified, and do 
not unite with the other costal elements by overlap. 

In the pectoral girdle there is the fundamental difference that 
lizards have a sternum, but in spite of it the coracoids, by a 
wide median expansion, almost meet mesially. Their approxima¬ 
tions, however, are (typically) deeply emarginate; and so the whole 
bone becomes dissimilar in form to the coracoid of Ichthyosaurus, 
though in Polychrus, for example, the coracoid is small and not 
unlike that of Ichthyosaurus . Here, too, the, scapula is more ich- 
thyosaurian than usual with lizards, some, like Monitor , having the 
bone united with the coracoid throughout its length, others, like 
Iguana and Skink, giving off a strong acromion process from the 
anterior margin ; but in Poly dims, Draco, &c. the bone is com- 
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pressed, with, subparallel sides, moderately elongated, and expanded 
a little at the articular end, while it similarly carries the clavicle 
along its anterior margin. The clavicle, however, is double, as 
in some Ichthyosaurs, but otherwise not dissimilar, except that in 
lizards its length is very variable, and sometimes, as in Scineus 
and Iguana , it is compressed and widens from front to hack. 
The interclavicle of lizards is usually T-shaped (though 4- -shaped 
in Seine us), and similar to that of Ichthyosaurus, except that most- 
lizards carry the cross bar behind the clavicles, though Polychrus 
carries it below them as in Ichthyosatcrus. The median bar, how¬ 
ever, in lizards laps down the outside of the sternum, while in 
Ichthyosatcrus it binds the coracoids together. 

The pelvis is dissimilar ; for in lizards the ischium has a pos¬ 
terior tuberosity, and the pubis an anterior tuberosity, the two 
bones do not meet at the symphysis, while the ilium extends both 
in front of and behind the acetabulum. 

The limbs offer no community of structure. The proximal end 
of the femur in lizards has but one trochanter; and that is in 
a line at right angles to the ovate compression of the head. 

§ G. The Chameleon-Characters 0 /Ichthyosaurus. 

The chameleon-skull offers no resemblance of importance to 
Ichthyosaurus beyond such as are seen in the skulls of lizards, 
except that the anterior nares are better defined and lateral, that 
the orbit is relatively larger and has an osseous floor. The sutures, 
however, are less well, defined. 

The coracoid, hut that it wants the anterior emargination, is like 
that of Ichthyosaurus ; and the scapula, hut that it is relatively 
too long and has the anterior border concave, approximates to the 
ichthyosaurian type. The chameleon pectoral arch differs in. 
wanting a clavicle and interclavicle, and in possessing a sternum. 
The pelvis is very like that of Ichthyosaurus, except that the ilium 
is longer, and that the pubis and ischium do not meet at the sym¬ 
physis. The pubis has the anterior margin straight, and differs 
chiefly in being perforated by the obturator nerve. The ischium 
differs chiefly in having a relatively greater antero-posterior extent 
along the symphysis. 

§ 7. The Bhjnchoceplialian Characters of Ichthyosaurus, 

HaUeria agrees with Ichthyosaurus in having the median bones 
which roof-in the skull all double; it has a large foramen parie- 
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tale, but entirely witliin the parietal bones. The temporal 
fossae are large in both types. In Hatteria the postfrontal is di¬ 
vided so as to form a bone like that named postorbital in Lizards ; 
but in some Ichthyosaurs the postfrontal appears to he divided, 
as in lizards; and if so, the temporal fossae are circumscribed 
by the same hones in Hatieria and Ichthyosaurus , and the 
bones are similarly placed. The nasals of Hatter ia are rela¬ 
tively small, and do not extend over the frontals and between the 
orbits, nor do the postfrontal and prefrontal bones meet above the 
orbit, as in Ichthyosaurus. The quadrato-jngal, supraqnadrate, 
and probably the postorbital bones are wanting from the skull 
of Hat ter ia, as well as the transverse hone. In Hatieria the base 
of the orbit is made by a large turtle-like maxillary, which almost 
excludes the malar bone. In Ichthyosaurus the malar bone forms 
the base of the orbit, and entirely excludes the maxillary. Hat- 
leria possesses an interorbital septum, which does not exist in 
Ichthyosaurus . The quadrate bone is very unlike that of Ichthyo¬ 
saurus in being perforated from back to front, and in sending a 
long process forward and inward to lap in front of the pterygoid; 
and it is jammed in the skull more firmly. 

The palate is not so open as in Ichthyosaurus. And it is ne¬ 
cessary to use the <c chelonian ” interpretation of Ichthyosau¬ 
rus to harmonize the bones. The pterygoids of Ichthyosaur 
would need not to be prolonged anteriorly between the vomers, 
but only to meet them and allow the vomers to meet mesially. 
And the premaxillary would not need to be prolonged so far 
back between the maxillary and vomer to give the ichthyosau- 
rian palate the essential peculiarities of Hatter ia , except that in 
Ichthyosaurus the palatine does not carry teeth. Of course the 
prenasal part of the skull does not admit of comparison, any more 
than do the teeth. 

The vertebrae, though shorter from back to front than in 
lizards, have the centrum much longer than in Ichthyosaurus ; 
the neural arches are stronger than in Ichthyosaurus , and differ 
in being anchylosed to the centrum. The caudal vertebrae are 
ossified in two parts in Hatieria , so that the suture divides the 
two cups; but of this Ichthyosaurus shows no trace. There are 
median abdominal ribs; but the costal ribs of Hatieria have ex¬ 
panded single heads. The apparatus of infracostal ribs seems 
capable of being moved away with equal entirety in both groups, 
owing to the union of some of the elements by overlap. The 
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scapula and coracoid are not dissimilar; but in Hcitteria the co¬ 
racoid has no anterior emargination, and the anterior margin of 
the scapula is not straight. The clavicles do not meet mesially, 
hut unite suturally (as in some Ichthyosaurs) with a crescentic 
transverse bar of the interclavicle, which is closely united with a 
large pentagonal sternum and so far is unlike that of Ichthyosau¬ 
rus ; a large cartilage, however, extends the coracoid to meet both 
its vertical and transverse parts. 

The pelvis is dissimilar; and the limbs are not comparable. 

§ 8. The Ophidian Characters of Ichthyosaurus. 

It were difficult to find any character of structural importance 
in common between these types. Prefrontal and postfrontal with 
an anterior division of the postfrontal, called the supraorbital 
bone, combine to exclude the frontal from the orbit in Python ; 
but the nasals are small and the parietals single and long. 

ISTor is the correspondence close on the palate; for, besides 
all the bones being loose in serpents, there is a transverse bone, 
the pterygoids and palatines both carry teeth, and, though the 
palatines are separated in front by the vomers, the pterygoids 
are not prolonged forward between the palatine bones and vo¬ 
mers as they are in Ichthyosaurus. The pterygoids, as in 
lizards, meet tubercles of the basisphenoid, and then diverge 
outward and backward to the quadrate, and do not lap round 
the basisphenoid as in Ichthyosaurus. The lower jaw, too, is quite 
dissimilar, its anterior half being made up by the dentary bone. 

In number of vertebra serpents far surpass Ichthyosaurs; 
but the vertebrae have no character in common, serpents having 
the centrum much longer, proecelous, with one long tubercle 
for the rib, with the neural arch anchylosed to the centrum, a 
short neural spine, and a zygosphene; in the tail there are trans¬ 
verse processes and hypapophyses,—all of which characters distin¬ 
guish the vertebrae of serpents from those of Ichthyosaurs. 

§ 9. The Urodelan Characters of Ichthyosaurus. 

The urodelan skull in the Hell-bender, Salamander, or Triton 
is not like that of Ichthyosaurus ; for the palate is closed by a 
bone (parasphenoid) which divides the pterygoids and meets the 
vomers, which cany teeth. In Ichthyosaurus this bone does not 
exist. Then in these animals the orbit is confluent with the 
temporal fossa; and the space is not circumscribed, there being 
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no malar, qu ad rat o-jugal, supraquadrate, or postorbital bones. 
There are no palatal nares. There is no basioceipital; and the 
articulation with the vertebral column is formed by the exocci- 
pital bones. And the quadrate is embraced exclusively by the 
pterygoid and squamosal. The anterior Hares appear to be sur¬ 
rounded by the premaxillary, maxillary, small nasals and large 
frontals. The frontal bones, however, may as probably be the 
prefrontal, in which case it would be intelligible that the bones 
external to them should unite posteriorly with the parietals, being 
postfrontal bones. The lower jaw is almost entirely made of the 
dentary bone with an articular element behind, and a long angular 
or coronoid or opercular element on the inside. 

The vertebral column has nothing in common, except that in 
both the centrum is biconcave. But in the Amphibians the 
centrum is long, the neural arch is depressed, the zygapophyses 
are nearly horizontal, and there is no neural spine. There is no 
atlas ; and the axis has an odontoid process, the odontoid process 
really being the basioceipital bone. There are transverse processes 
given off from the combined neural arch and centrum ; they are 
sometimes grooved, so as to have two articular heads for a rib; they 
are always directed backward, and are often long. These trans¬ 
verse processes are continued part of the way down the tail. 
The caudal vertebrae have chevron bones anchylosedto the under¬ 
side of the centrum. In all these characters Amphibians differ 
from Ichthyosaurs. 

The ribs are altogether dissimilar, except that they have two 
articular heads; for they are always very short, and do not con¬ 
tribute to enclose the viscera, hut are directed horizontally outward 
and backward. 

The pelvis is not like, there being no pubis ossified, and the 
ischium being a greatly expanded plate in no respect like the 
ischium of Ichthyosaur its. 

The pectoral arch consists of a combined scapula and cora¬ 
coid ; but the bones do not meet mesially. The scapular portion 
is made unlike the scapula of Ichthyosaurus by its great width at 
the line of union with the coracoid, due to forward outgrowth, 
which makes the anterior margin deeply emarginate. The cora¬ 
coid portion (which is not distinct) has neither the anterior nor 
posterior emarginations which characterize the coracoid of Ich¬ 
thyosaurus. 

The limbs are totally dissimilar. 
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§ 10, The Piscine Characters of Ichthyosaurus. 

In the general form of the head, XipMas resembles Ichthyo¬ 
saurus. The premax ill aries in both are elongated, terminate the 
long snout, and form the alveolar border, which in XipMas does 
not carry teeth; they are followed behind in both by a pair of 
greatly elongated triangular nasals, which widen behind. 

The frontals and parietals of XipMas are both large ; the pre¬ 
frontal is covered hv nasal and frontal; and the prefrontal and 
postfrontal do not meet to exclude the frontal from the orbit. 
Neither orbits nor temporal fossa? are circumscribed; and there is 
no foramen parietale. 

The basioccipital is conically cupped, and carries the exocci- 
pitals, which meet below the neural canal, and furnish concave 
facets which contribute to the articulation with the vertebral 
column, which is thus very unlike that of Ichthyosaurus. The ex- 
occipitals also enclose the neural arch above. On the palate, too, 
there is nothing in common, the bones being single and closing the 
palate mesially. In very few fishes is there a convex basioccipi¬ 
tal ; among such is Fistularia . 

The vertebral column of fishes, though as variable as the skull, 
never approximates in any genus to that of Ichthyosaurus, except 
in the bieoncavity and sometimes in the shortness of the cen¬ 
trum- The essential difference from a fish is in having the ribs 
articulated to the centrum by two tubercles. 

The arches and limbs do not correspond at all. 

§ 11. The Plesiosaurian Characters of Ichthyosaurus. 

In Plesiosaurus the snout is never so long as in Ichthyosau¬ 
rus, or so pointed; but the nostril is near the eye; and nostril, 
orbit, and temporal fossa are all surrounded with bone, though 
relatively to Ichthyosaurus the temporal fossa is large and the orbit 
small. The premaxillary is like that of Ichthyosaurus , only much 
smaller; and the nasals, which extend between the nostrils in 
front and behind, are narrow and small relatively to those of Ich¬ 
thyosaurus, The frontal appears in Plesiosaurus to enter into the 
upper margin of the orbit; and the postfrontal appears to meet 
the malar and close the orbit behind; so that there are no post¬ 
orbital or supraquadrate bones. And the outer margin of the 
temporal fossa is made by the malar meeting the squamosal; 
whether there is a quadrate-jugal I find no satisfactory evidence. 
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The palate differs in being closed mesially. The vomers appear 
to extend far forward between the maxillary bones. The median 
bones behind the vomers consist of palatine and pterygoid with a 
transverse bone external to these. In both the occipital condyle 
is single; but in Plesiosaurs the exoccipital bones usually enter 
into it. In both there is a foramen parietale. In Plesiosaurs 
the quadrate bone is directed backward, as in crocodiles and Te- 
leosaurs, and is more intimately united to the skull than in Ich¬ 
thyosaurs. The teeth differ in no essential, except that in Plesio¬ 
saurs the fang is cylindrical and the crown has a tendency to curve 
backward. 

The pectoral girdle has much in common m plan in the two 
types, though the forms of the bones differ greatly. In order to 
convert the Ichthyosaurus into Plesiosaurus, it would be neeessarv 
to amalgamate the clavicle and interclavicle into one bone, and 
then contract the three arms till the seapulce were drawn almost 
together in front, and the median ray only just met the coracoid 
behind. Sometimes the interclavicle entirely disappears ; and then 
the scapulae grow together mesially to replace it, and meet the 
coracoid mesially. The coracoid bones would require to be rela¬ 
tively enlarged and to be prolonged further backward. 

The pelvis of Plesiosaurus in none of its elements closely 
resembles that of Ichthyosaurus. The ilium differs in being 
straighten, more massively expanded at the femoral end, and usually 
more compressed at the vertebral end. The ischium differs in 
being directed backward, and in being usually more extended along 
the sympkysial line. The pubis is entirely different, being in Ple¬ 
siosaurus subreniform. 

The vertebral column has nothing in common in the two groups, 
except the biconcavity of the centrum. In Plesiosaurus the cen¬ 
trum is more elongated from back to front, and the neural arch k 
usually anchylosed to the centrum of the cervical vertebrae. 

The femur differs in the relatively larger size of the proximal 
end, in wanting an inner trochanter at the proximal end, in the 
greater elongation of the shaft, and in the greater expansion of 
t he distal end. 

In Plesiosaurus there is some ^similarity in the ulna and ra¬ 
dius, and. carpus and tarsus, to those regions m -Ichthyosaurus ; 
and it is only by minute comparison that the bones can always 
be distinguished. 
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§ 12. The Dinosaurum Affinities of Ichthyosaurus. 

The Seelidosaunis lias the median roof-bones of the skull all 
double ; the nasal bones are large and elongated, but they clo 
not extend so far back as in Ichthyosaurus, and so the frontal 
bones occupy a much larger area of the skull. The frontal bone 
similarly does not enter into the orbit; but in Sceliclosaurus the 
superior border is made by an anterior division of the postfrontal, 
which Prof. Owen names the superorbital bone. The orbits are 
vertical in both, and the temporal fossa* are horizontal. The bone 
behind the orbit in Ichthyosaurs is named postorbital; and as 
the sequence of the bones is the same in both, an advocate for 
a uniform nomenclature might propose to name the dinosaurian 
postfrontal postorbital, and the superorbital postfrontal. Then the 
bones surrounding the orbit would be the same in both. In both 
the eye is defended with sclerotic plates. But there is no supra- 
quadrate in the Dinosaur, and no clear evidence of a quadrate - 
jugal, while the quadrate would differ from that of Ichthyosaurus 
in its slender form and in the long inner process which laps along 
the pterygoid. 

The palate of a Dinosaur is not very like that of a lizard, the 
pterygoid bones being more expanded ; the pterygoid bones in 
Seelidosaurus are very unlike those of Ichthyosaurus. 

The teeth of Dinosaurs are chiefly in the maxillary bone; and 
these teeth are always serrated. In Hypsilophodon the pre¬ 
maxillary teeth are very different from the maxillary teeth, and 
so are unlike those of Ichthyosaurus , although the crowns are 
conical. 

The vertebral column has nothing in common, the dinosau- 
rian centrum always being elongated as in Plesiosaurs, never deeply 
cupped, without tubercles for ribs on the dorsal vertebras, always 
furnished with a large neural arch. In the caudal region there 
are chevron bones and transverse processes. 

The pectoral girdle would appear to differ by the Dinosaurs 
being devoid of clavicle and interclavicle, and showing traces of a 
partly (P) osseous sternum. But of the other bones, the scapula 
and coracoid have considerable resemblance of form. The coracoid 
bone, for instance, usually referred to Iguanodon cannot be re¬ 
garded as having any character to distinguish it from Ichthyosau¬ 
rus \ and the scapula differs chiefly in its relatively greater 
length, and the development of an acromial tubercle or parti¬ 
cular prolongation on the anterior margin. The pelvic arches 
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3iaye little in common—the ilium being greatly expanded in Di¬ 
nosaurs, while the pubis and ischium are more elongated than in 
Ichthyosaurs, and less expanded at the symphysial end. 

The proportions of the limbs are reversed, the hind limbs of 
Dinosaurs being the larger. In the bones of the limbs there is no 
correspondence of form or plan. 

§ 13. The Dicynodont Characters of Ichthyosaurus. 

In Dicynodon the premaxillary and the parietal bones are single, 
and the foramen parietal© perforates the parietal only, so far being 
unlike Ichthyosaur us. But the nares and orbits are lateral and 
circumscribed, though the orbits are relatively smaller, and the 
nares are, from the shortness of the snout, not so far back in the 
skull. The temporal fossEe are similarly circumscribed; and th© 
parietals and squamosals similarly diverge behind, though often 
with a more marked Y-shape in Dicynodonts than in Ichthyosau¬ 
rus. The peculiar bones of the Ichthyosaur’s skull are wanting ; 
and the quadrate bone is a naked pedicle firmly united to the solid 
vertical back part of the skull. The dicynodont occipital condyle 
consists of three equal parts contributed by the exoccipital and 
basioecipital bones. The palate and teeth are both unlike those 
of Ichthyosaurus. 

The vertebras are often not dissimilar to those of Ichthyosaurus 
in the deep cupping of the centrum; but the centrum is longer, 
the neural arch is anehylosed to it, and the attachment for the ribs 
is altogether different in Dicynodonts. 

The pectoral and pelvic arches are altogether dissimilar; and 
the limbs, except in the great expansion of the humerus at its 
proximal and distal ends, have nothing in common. 

§ 14. The Labyrinthodont Characters of Ichthyosaurus. 

Labyrinthodonts agree with Ichthyosaurs in having the me¬ 
dian roof-bones of the skull ail double, in having the orbits cir¬ 
cumscribed with bones, with a postorbital bone behind, and a 
supraquadrate bone behind that, ’ between the squamosal and 
quadrato-jugal. But they differ in having the temporal fossae 
entirely roofed over, in the foramen parietale perforating the 
middle of the parietal bones, in the orbits being small, in the 
great elongation of the principal frontal bones, in the forward 
position of the nares (usually nearer to the end of the jaw than to 
the orbits), and in the short premaxillary bones (which sometimes 
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have a tendency to unite mesially). The palate differs in having 
its anterior part largely made by the vomerine bones, which 
meet the potential presphenoid style behind. 

The premaxillary and maxillary hones usually carry a contin¬ 
uous series of teeth smaller than those of Ichthyosaurus, while 
there is an inner series of teeth (on tbe vomers and palat ine hones) 
of which some are larger than those of Ichthyosaur us. The ar¬ 
rangement of palate-bones is very unlike the iehthyosaurian. The 
substance of the teeth seen in transverse section is much more 
folded than in Ichthyosaurus. In Mastodo ns a urus, according to 
Von Meyer, the presphenoid, basisphenoid, and occipital bones 
are all differentiated, thus approximating to Ichthyosaurus , though 
the articulation with the skull is made by two condyles. The 
surface of the skull usually differs in being sculptured. 

The centrum of the vertebra is similar in the two groups, 
being very short and biconcave; but the neural arch is more 
like that of a crocodile than that of Ichthyosaurus in supporting the 
ribs on transverse processes. The ribs are similar to those of 
Ichthyosaurus in their length, flattened character, and the double 
head by which they articulate with the vertebra. 


PABT II. 

THE RESEMBLANCES OF PLESIOSAURIAX BOXES TO THE 
BOXES OF OTHER AXTMALS. 

§ 1. The Mammalian Characters of Plesiosaurus. 

The sutures are not all well seen in skulls of Plesiosaurus ; but 
enough is manifest to show that, in the small size of the parietal 
region, the large temporal fossa, and the considerable develop¬ 
ment of premaxillary, maxillary, and nasal bones in front of the 
anterior nares, the upper surface of the skull differs in aspect 
from the mammalian type. If the orbits are circumscribed by 
bones as they are in Buminants and many other mammals, there 
is a difference, owing to the frontal hone being excluded, and its 
place taken by two bones which Prof. Owen names superorbital 
and postfrontal, bat which it would be more consonant with 
simple naming to call respectively postfrontal and post orbital. 
The lachrymal bone does not similarly enter into the anterior 
nares in , mammals, though in certain Euminants there is so 
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near an approximation to such an arrangement as to show that 
that condition is quite consistent with the mammal plan. The 
squamosal is extended outward to cover the quadrate; and so all 
the outer and backward part of the skull is modified on a plan 
unlike that of the mammal. 

The occipital condyle would appear sometimes to consist only 
of the basioccipital bone, though in all the specimens in the 
’Woodwardian Museum at Cambridge the exoecipital bones also 
contribute to it. 

The teeth are all in sockets, as in adult Porpoises ; about half 
appear to be in tbe premaxillary, and half in the maxillary bone. 1 
have seen no evidence of their replacement by suceessional teeth 
in Plesiosaurus. The closed fiat palate, which seems to have two 
perforations behind for the posterior Hares, between the palatine 
and pterygoid bones, and two perforations external to these, mar¬ 
gined outwardly by the transverse bones, finds a general parallel 
in the Porpoises, though the posterior nares in those animals 
are not ovoid perforations, and the external foramina have no 
existence. 

The vertebrae have a mammalian aspect. The neck-vertebrae are 
shortened in PUosaurus , as in Bahmidae and Elephants; but in most 
Plesiosaurs the centrum slightly elongates in the neck, as in many 
land mammals, though the vertehrse differ remarkably in number, 
sometimes counting as many as forty-five and never so few as 
seven. The atlas and axis are usually anehylosed together; and the 
cervical vertebrae all carry ribs, some of which sometimes have a di¬ 
vided articular head, and all of which articulate with the centrum : 
in these characters the vertebrae differ from mammals 5 . The dorsal 
vertebrae have much the proportion and characters seen in Por¬ 
poises, except that the epiphyses are not separable from the cen¬ 
trum, that the neural arch is often separable from the centrum, 
that the centrum is usually somewhat cupped, that the neural 
canal is smaller, and the transverse process rounder, longer, and 
stronger, and given off from the neural arch throughout the whole 
of the dorsal region. But in the cardinal character of having 
the ribs attached by single heads to transverse processes of the 
neural arch, a number of dorsal vertebras of Porpoises offer a close 
resemblance to those of Plesiosaurus . And when only the centrum 
is preserved, it would often be impossible to distinguish between 
the Cetacean and the Plesiosaur. The neural arch in its general 
features is very similar in the two. In neither group is there 
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a sacrum. The earlier caudal vertebrae of both have transverse 
processes jutting horizontally from the side of the centrum, and 
chevron bones between the centrums beneath. But in Cetacea 
the transverse processes on the centrum are common to the 
later dorsal vertebrae, and the neural arch and the chevron bones 
do not persist to the end of the tail, and the later caudal vertebrae 
of Cetaceans become singularly modified in form. As in Por¬ 
poises, the dorsal centrum is usually rather longer than the early 
caudal centrum. The dorsal ribs are similar to those of Cetaceans * 
but the sternal ribs of a Plesiosaur are unlike those of any 
mammal. 

The pectoral girdle of Plesiosaurus has nothing in common with 
that of Cetaceans or any mammal beyond a distant resemblance 
to that of the Monotremes. 

The humerus of Phoccena differs from that of Plesiosaurus 
chiefly in its shortness and the less constriction of the bone below 
the proximal articulation. And the position of the limb on the 
body appears to have been different; for in Cetaceans the prox« 
imal trochanter is anterior, while in Plesiosaurus it appears 
to be exterior. The points of resemblance are in the proximal 
and distal ends being in the same plane, in the side-to-side com¬ 
pression of the distal end, which similarly has two fiat articular 
surfaces which meet at an angle, in the proximal end termina¬ 
ting in a hemispherical articulation on one side of the bone and a 
large trochanter on the other, though they seem to be on opposite 
sides. 

The ulna and radius are relatively to the humerus much 
longer than in Plesiosaurus. The radius is a compressed bone 
with flattened articular ends in both groups ; but the Porpoise 
differs in having the distal end the wider—while in Plesiosaurs 
the proximal end is the wider when the ends differ in width, and 
the anterior and posterior margins of the bone are both con¬ 
cave. The ulna differs in being much wider and usually reniform in 
Plesiosaurs, so that the posterior margin is convex and the an¬ 
terior concave, while in Cetaceans the bone is long and narrow, 
concave behind and usually straight in front: it has a small 
olecranon process. When the olecranon is developed in Plesio¬ 
saurs, it always persists as a distinct ossification. 

The carpal bones are so similar in the two groups that they 
cannot be distinguished from each other. In both they are flat, 
compressed, subhexagonal, or irregularly ovate ossicles. The 
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phalanges are so similar that it would not he possible to distin¬ 
guish between them. They are compressed or rounded hourglass¬ 
shaped bones with flat or moderately convex articular ends which 
often show numerous perforations for blood-vessels, around which 
the bone is slightly elevated. The digits on the radial side have 
most phalanges. There may be as few as three digits. 

§ 2. The Avian Characters of Plesiosaurus. 

The backward position and division of the anterior Hares in 
birds, and the consequent extension of the premaxillary bones and 
backward position of the maxillary bones, accords well with the 
condition of the prenasal part of the skull in Plesiosaurs. In them 
the orbits are circumscribed by bones, being bordered below by 
the malar; they are placed much further forward, more towards 
the middle of the skull, than in birds; and thus there come to 
be large circumscribed temporal fossae behind the orbits, to which 
there is nothing similar in birds. The eyes are more horizontal 
than in birds ; and some Plesiosaurs, like some birds, have a scle¬ 
rotic circle of bones. Unlike birds, the quadrate bone is firmly 
fixed in the skull, and covered, as in some struthious birds, by the 
squamosal on the outside, which latter hone accordingly does not 
enter into the brain-case. The cerebral part of the skull is of 
altogether different form. The occipital articulation is similar, 
being in both types contributed to by the exoccipital bones. 

The palate of struthious birds would be very similar to that of 
Plesiosaurus if the palate were closed mesially and the posterior 
nares carried through the infraorbital foramina, the nares closed 
by the growing together of palatine and maxillary ; and it would 
require that the pterygoid bones should be expanded inward and 
backward, so as to meet behind the nares and cover the region 
of the basisphenoid, carrying the quadrate bones backward with 
them. The lower jaw in both is composite and moderately pro¬ 
longed behind the concave articular groove for the distal end of the 
quadrate hone. 

The vertebral column of Plesiosaurs only resembles that of 
birds in the large number of vertebrae included in the neck. 
The centrum differs in having the articular surfaces flat or concave 
in Plesiosaurs. In birds the atlas and axis are not anchylosed, 
the cervical vertebrae have no separate ribs, and the neural 
spine is suppressed, while the vertebral artery is often carried 
through a ring on the side of the centrum in birds as it is in some 
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mammals; and no such condition is seen in Plesiosaurus. In the 
dorsal region of birds there is a quadrate neural spine similar to 
to that of Plesiosaurs, only shorter, and transverse processes 
to the neural arch, which are horizontal laminae and not sub- 
cylindrical processes; the ribs in birds are articulated to the 
side of the centrum on a concave facet, and only touch the under¬ 
side of the transverse process with the posterior tubercle, while 
in Plesiosaurus the rib is exclusively articulated with the trans¬ 
verse process. The dorsal centrum in many birds has a promi¬ 
nent hypapophysis similar to that of serpents ; but nothing of 
the kind is seen in Plesiosaurus. Plesiosaurs have no sacrum ; 
and if in birds the postfeinoral vertebra? were put into the tail, 
that region would be relatively as long as in Plesiosaurs. Ple¬ 
siosaurs want the terminal caudal style of birds ; but the ordinary 
caudal vertebras of water-birds are not dissimilar to vertebrae' of 
Plesiosaurus, except in the massive or bifid neural spine; and the 
length and form of the centrum, as well as the absence of chevron 
bones, make the tail-vertebrae of such birds as the Penguin or the 
Swan more like the neck- than the tail-vertebrae of Plesiosaurus . 
The caudal vertebrae of the Gannet only differ in size from vertebrae 
of Plesiosaurs. The dorsal ribs of birds are always more compressed 
than those of Plesiosaurs, and usually differ in having an epipleuron 
anchylosed to the middle of the posterior margin of several. 

The pectoral and pelvic arches have nothing in common. 
The difference in the pelvic region is presumably largely due to 
the extension of the ilium along the whole length of the sacrum 
in birds, while in Plesiosaurs it is a short conically tapering rod 
which only meets one vertebra. The difference of the pectoral 
arch is presumably largely due to the great development of the 
sternum in place of the system of abdominal ribs. If the sea- 
puke were to be drawn forward to meet in front of the coracoid 
bones, the coracoids would themselves be drawn together; and it 
is not improbable that with such a plesiosaurian modification the 
muscular attachments would move forward, and the sternum of a 
bird would lose its continuous osseous character and large size. 

Neither humerus nor femur has much in common with Ple¬ 
siosaurus. If the shaft of the humerus is compressed in the Pen¬ 
guin, its distal end is not expanded, and its proximal articulation is 
expanded too much. In the femur, if the hemispherical head is 
directed inward, the trochanter external to if is too wu.de, while 
the distal end is very dissimilar* 
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The other bones of the extremities in Plesiosaurus have no avian 
characters. 

§ 3. The Crocodilian Characters of Plesiosaurus. 

In outline and in the depressed character, the skulls of typical 
crocodiles and Plesiosaurs are similar. The nares, however, in 
Plesiosaurs are far back on the skull, and only parted from the 
orbit by the lachrymal bones, while in crocodiles they are single 
and terminal. 

The orbits are not dissimilar in character, but in Plesiosaurs 
they are in the middle of the skull, while in crocodiles they are ^ 
in the hinder third. The temporal fossee are much larger than 
the orbits in Plesiosaurus , while in crocodiles they are smaller. 
These differences in the positions of organs and regions of the 
skull necessitate proportionate differences in the length and 
form of the cranial bones. But in crocodiles the postfrontal is not 
usually divided so as to exclude the frontal from the orbit; and in 
Plesiosaurs the postfrontal is divided from the squamosal by the 
malar and quadrato-jugal, and thus the temporal fossa is enlarged. 
The quadrate bone is similar in form, similarly placed in the skull, 
except that in Plesiosaurs the pterygoid bone meets it on the 
inner side; and usually it is similarly directed backward. The 
occipital condyle is similarly formed in the two groups; and the 
occipital bones are not dissimilar. The palate is similarly closed, 
except that in Plesiosaurs the posterior nares are not carried so 
far hack, being surrounded by the palatine, transverse, and pte¬ 
rygoid bones, and that the transverse bones are more anterior, 
mid larger, and close the palatine foramina in front. The teeth 
are exceedingly similar, and are similarly placed in sockets, in all 
crocodiles except the Black Alligator. The lower jaw appears 
to be similar in the proportions taken by the dentary, angular, 
and opercular bones, in the form of the concave articulation, and 
in the extent of the postarticular keel; hut in Plesiosaurs its side 
is not perforated posteriorly. The cranial hones of Plesiosaurus , 
though not always smooth, are never pitted as in crocodiles. 

In no known Plesiosaurus does the tail include so large a 
proportion of vertebra?, or the neck so few as in crocodiles. In 
Plesiosaurs the centrum is,rarely, if ever, so long as in crocodiles ; 
and the articular surfaces are never precocious, but Hat or slightly 
concave at both ends. The neural arch is similar, except that, 
like the centrum, it is longer from front to back than in Plesio- 
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saurs ; the zygapophyses are more projecting; and the transverse 
process of the dorsal vertebrm is lamellar and not cylindrical. 
The - caudal vertebra, besides differing from Plesiosaurus in their 
length, differ in the lengths of the chevron bones, which are not 
attached each between two vertebrsein crocodiles, but to the basal 
hinder articular margin of its own vertebra. The short cervical 
vertebra? of Plesiosaurs have a hatchet or jQ-sliape, similar to that 
seen in crocodiles; and the articular head is sometimes divided 
to articulate with two facets on the centrum, but never so 
deeply divided as in the crocodile, where the upper head ar¬ 
ticulates with a tubercle on the neural arch, while the lower head 
remains on the centrum, in all the pectoral vertebras and all the 
cervicals after the first two. 

The dorsal ribs differ from those of Plesiosaurus in their com¬ 
pression from above downward, and in the articular end uniting 
with the transverse process by two beads. 

The pectoral girdle is not similar; for in the crocodile the cora¬ 
coids are divided by the sternum, and they have but little antero¬ 
posterior extension, corresponding only with the thick anterior part 
of the coracoid in Plesiosaurus , and the scapuke are directed towards 
the back instead of converging forward in the same plane with the 
coracoids. ]\ T or are the pelvic girdles similar. For the ilium of 
the crocodile has a vertical expansion very unlike the subcylin- 
drical tapering form seen in Plesiosaurs. The backward direc¬ 
tion and sympkysial elongation of the ischium is similar ; but the 
small elongated triangular pubis of the crocodile is very unlike 
the broad reniform bone convex in front seen in Plesiasmtrus . 

The limb-bones of the two groups have no character in 
common. 


§ 4. The Ghelonian Characters of Plesiosaurus. 

There is considerable resemblance of form between the out¬ 
lines of the skulls of some Plesiosaurs and some chelonians. And 
in both the temporal fosses are large(except in marine Chelo- 
nia), and only divided from the circular orbits by a narrow post¬ 
frontal bone. The orbits of chelonians are more vertical, and 
are wanting in superorbital and lachrymal bones. The anterior 
nares are near to the orbit j but they have a single termination, 
and the skull has no extension anterior to them ; so that all the 
preorbital part of the chelonian skull is unlike, and not compa¬ 
rable with the plesiosaurian ; the part behind the temporal fossa is 
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also dissimilar—Plesiosaurs having no auditory excavation of the 
quadrate and squamosal, or median backward prolongation of the 
parietal and superoceipital. Most living chelonians differ from 
Plesiosaurs in not having nasal bones. 

The vertebral column lias but little in common in the two types, 
either in the form of the centrum, the condition of its articular ends, 
the form of the neural arch, the attachment of the dorsal ribs, or 
the proportional lengths of the different regions; so that in no 
region of the column, either as a whole or in the. separate ver¬ 
tebrae, is there any resemblance to Plesiosaurus, the chief differ¬ 
ences being :—that in chelonians the cervical vertebrae are opis- 
thoecelous, proeoelous, and biconvex, hut never biconcave ; that 
the neural arch has no neural spine, no cervical ribs, and has the 
izygapophyses long and directed outward ; while the under surface 
of the centrum is compressed, whereas in Plesiosaurs it is wide; 
the dorsal vertebrae are elongated, with flat articular ends, and 
hare the rib articulating by a single head directly with the cen¬ 
trum, either between two vertebra? or at the anterior end: the 
caudal vertebrae have no neural spine in chelonians, and are pro- 
coelian or opisthoccelian. 

The chelonian scapular arch has, at first sight, nothing in com¬ 
mon with Plesiosaurus ; hut if the interspace between the coracoid 
and precoracoid were ossified in Chelone , two expanded coracoids 
meeting mesially wmuld be formed, having a great resemblance to 
those of Plesiosaurus. And such a result might also be attained by 
continuous ossification of the coracoids with the hyosternal ele¬ 
ments. Next it wmuld be necessary to draw the scapulae forward 
to he in the same plane with the coracoids. These, in the same 
way, might become continuously ossified with the clavicles ; and 
the backward angle of the clavicle might he represented by the 
outer backward process sometimes seen on the plesiosaurian sca¬ 
pulae. These bones wmuld then take up the interekvicle between 
them inevitably in the position seen in Plesiosaurus, with its pos¬ 
terior angle internal to the coracoids, as it is internal to the 
hyosternal bones in chelonians. 

The pelvic arch is more like that of Plesiosaurus. The ilium 
is similar, except that it is curved and the sacral end is more ex¬ 
panded. The pubis has a similar large expansion in Chelone , hut 
not a kidney-shape. In the Tortoise the pubis meets the ischium 
in the symphysis as in Plesiosaurus , and the ischium has a sub- 
triangular form and is directed backward; hut it is not in the 
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same plane with the pubis, being directed somewhat down¬ 
ward. 

As with the fore limb, so here the pubis might be supposed to 
combine with the hyposternal, the ischium with the xiphosternals. 
The plesiosaurian limbs are only comparable with the marine type. 
The chelonian femur differs chiefly in being shorter, less expanded 
distally in antero-posterior extent, and in having a large trochanter 
behind the proximal articulation. The humerus is somewhat 
similar distally, but not enough expanded ; the bone is too short, 
and the trochanters at the proximal end are dissimilar. The 
tibia, fibula, ulna, and radius in cheIonians are elongated, and 
so are incomparable. The carpal and tarsal bones are not dis¬ 
similar individually; but then arrangement is not like that in 
Plesiosaurus. The phalanges are not dissimilar in form, except 
that in Chelone the hones are vastly more elongated and much less 
numerous ; but the hour-glass shape and fattened articular ends 
are similar. 

§ 5. The Lacertian Characters of Plesiosaurus. 

The general outline of a lizard’s skull is the same as that of 
Plesiosaurus ; and in such a lizard as Iguana the orbits and 
temporal fossae are similarly placed. But in Plesiosaurus the 
nares are further back and smaller; and thus the nasal bones 
are narrowed to extend between them, and the premaxillary 
bones enlarge to form the prenasal part of the skull. In Iguana 
the postfrontal is divided, but the superorbital part does not ex¬ 
clude the frontal bone from the orbit as in Plesiosaurus ; but the 
back of the orbit is similarly formed by its postorbital part. In 
lizards the maxillary bone is not admitted into the base of the 
orbit as it is in Plesiosaurus. The parietal is similarly compressed 
into a longitudinal ridge, and similarly sends off processes behind 
which diverge outward and backward. The processes in Plesio¬ 
saurus appear to be overlapped by the squamosal bones, while in 
lizards the squamosal bones are overlapped by them. In lizards 
the quadrate bone is naked at the sides ; hut in Plesiosaurus it is 
covered by the squamosal and quadrato-jugal. And in Plesiosaurs 
the occipital segment of the skull is not prolonged beyond the 
parietal segment. 

The teeth differ from those of lizards in being placed in sockets 
and in the series being similar from the back of the jaw to the 
.front. 
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The palate of lizards differs in not being entirely closed me¬ 
nially, in the totally different condition of the posterior nares, 
in the small size of the transverse bone, in the teeth on the ptery¬ 
goid bone &c.„ and by the pterygoid bones not meeting to cover 
the basisphenoid. The occipital condyle is made to a less extent- 
in lizards by the basioccipital bone than in Plesiosaurs. 

The Plesiosaurian lower jaw has not the prominent coronoid 
process or the inward extension of the articular bone of 
Lizards. 

The vertebral column of lizards like the Monitor includes as 
many vertebra? as in Plesiosaurus ; only, instead of being chiefly in 
the neck and tail, they are chiefly in the tail, and the neck has 
only about half a dozen. 

In Monitor and all lizards except the Gecko the centrum dif¬ 
fers in its elongation and proccelous articulation. [The skeleton 
of a Gecko I have not seen.] The cervical vertebra? moreover 
differ in often having a strong hypapophysis. The dorsal vertebra? 
differ in the lateral extension of the zygapophyses, the absence of 
transverse processes, and the articulation of the ribs to the side 
of the centrum. The caudal vertebra? differ in having the chevron 
bones attached to the base of the centrum or its posterior margin, 
though there are a few Plesiosaurs (of undescribed species) in 
which this character is seen. The dorsal ribs of lizards are very 
like those of Plesiosaurus ; but no lizard has similar abdominal 
ribs. 

Neither pectoral nor pelvic arches have much in common with 
Plesiosaurus . In order to make the pectoral arch like that of a 
Plesiosaur, it would be necessary to blend the clavicles and inter- 
clavicle and contract the triradiate limbs of the latter bone till the 
scapula? were nearly drawn together anteriorly, and the acromion 
became a terminal process at the free end of the bone. Then, by 
suppressing tbe sternum, the coracoid bones would come together 
mcsially, and it would only be necessary to make a continuous 
ossification over the interspaces of the coracoid to have a pelvic 
arch essentially that of a Plesiosaurian. 

In the same way, by expanding the lizard-pubis on its anterior 
border to a convex outline which should make the bone reniform 
and lie in one plane, and by then drawing the bone back to 
meet the ischium at the symphysis and rounding off the angles 
and ridges of the ilium, the pelvic arch would approach the pie- 
siosaurian type. 
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In the limbs there is mol bing in common. 

§ 8. The JEthynchocephaloid Characters of Plesiosaurus. 

The skull of llatteria has much such an outline as that of Ple¬ 
siosaurus dolichocleirus ; and in the parietal and frontal regions 
there is a similarity of form ; hut in llatteria the postorbital bone 
meets the squamosal, and forms an upper bar to the side of the 
temporal fossa, which does not occur in Plesiosaurus. The orbits 
in llatteria are larger and more vertical than in Plesiosaurus , 
while the nares are lateral, and the premaxillary bones are deve¬ 
loped anterior to them only to a small extent; the skull also appears 
to differ from that of Plesiosaurus in having all the median roof- 
bones double. 'The under surface of the palate differs from that of 
Plesiosaurus in not being closed in the median line, in not including 
divided nares at the back of the palate, in the large develop¬ 
ment of the pterygoid hones, which do not cover the basisphe- 
nold, but extend along the inner wing of the quadrate bone, 
and extend forward to meet the vomers, while the palatine bone 
occupies the same lateral position between the pterygoid and 
maxillary which would entitle it to be considered homologous 
with the transverse bone in Plesiosaurus. The teeth are utterly 
unlike those of Plesiosaurus in form, in being blended with the 
jaw, in being also carried on the palatine bones. 

The vertebral column differs from Plesiosaurus in the fewness 
of the vertebrre ,* though each vertebra agrees in having a not 
dissimilar form and a biconcave centrum. The atlas and axis are 
not like those of Plesiosaurus , the latter bone having an extended 
neural spine and an odontoid process. The fourth vertebra has 
a divided attachment for the ribs such as is sometimes seen in the 
cervical vertebrae of Plesiosaurs; but the cervical ribs have not 
the hatchet-shape. In llatteria the intervertebral wedge bones 
are continued down the neck, which does not happen in Plesio¬ 
saurus, It has seemed to me to be not improbable that the con¬ 
version of amphiecelous vertebrae into procoelous or opisthocoelous 
vertebrae has been determined by the anchylosis of the inter¬ 
vertebral wedge bones to the anterior or posterior margin of the 
centrum. In the dorsal region the ribs are supported by single 
heads, as in Plesiosaurus , but not from transverse processes. The 
caudal vertebrae carry chevron bones : the centrum differs from that 
of Plesiosaurus in being ossified in two parts. The cervical and 
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earl}’ dorsal ribs differ from those of Plesiosaurus in carrying an epi- 
pleuron, though the superior process which gives the cervical rib its 
hatchet-shape in Plesiosaurus may be regarded as an anchylosed 
epipleuron. The abdominal ribs of Hatteria are like those of Ple¬ 
siosaurus ; and in one species (for two species seem to me to be 
typified by the abdominal ribs figured by Dr. CKinther) the median 
^-shaped bone is overlapped by a splice from a bone external to it. 
In another species this splice is replaced by a joint, and the ex¬ 
ternal piece has a squamous expansion on the middle of its ante¬ 
rior and posterior margin, unlike any thing seen in Plesiosau¬ 
rus. But, as in Plesiosaurus, other bones are introduced between 
these elements, so as to make the abdominal ribs nearly twice as 
many as the costal ribs. 

The pectoral girdle differs from that of Plesiosaurus in having a 
sternum and clavicles. Between these the interclavicle is anchy¬ 
losed. The coracoid differs in its great extension in front of the ace¬ 
tabulum, in its small size, in its connexion with the sternum, in 
its wide union with the scapula. And only by revolving the sca¬ 
pulae forward till they meet in front and are in the same plane with 
the coracoids, and at the same time causing them to grow distally 
at the expense of the sternum so as to obliterate it, could the 
xhynehocephalous pectoral arch be brought into harmony with 
that of Plesiosaurus . 

The pelvis differs chiefly in its smaller size, in the ischium of 
Hatteria having a prominent posterior tuberosity, in the small 
size of the os pubis, which has not a reniform outline or a convex 
anterior margin, and in the compression of the ilium. 

§ 7. The Ophidian Characters of Plesiosaurus. 

The points of resemblance between serpents and Plesiosaurs 
are so trifling that they may be neglected. In Python there is a 
parietal crest. A superorbital bone excludes tbe frontal from the 
orbit; and a narrow nearly vertical postfrontal makes tbe boundary 
of the orbit behind, as in Plesiosaurus . There are remarkable dif¬ 
ferences in that the squamosal and quadrate bones are loose, and 
that the bones of the face and palate are loose. The malar and 
quadrato-jugal bones are absent, and the side of the quadrate 
bone is naked; the premaxillary is minute, and the skull has no 
extension anterior to the nares ; a considerable interval separates 
orbit and narine; and there is no temporal fossa ; the maxillary 
bones are very long, and on their inside the pterygoids run par- 
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allel with them at the hinder part; the palate is mesially open. 
There is no resemblance in the vertebral column. 

§ 8. The Urodelan Characters of Plesiosaurus. 

The skull of the Menojpome or of the Salamander has no striking 
resemblance to Plesiosaurus in any region ; while the absence of 
a prenasal extension, the continence of the orbit and temporal 
fossa, the two occipital condyles, the median bone (parasphenoid) 
at the base of the skull, the absence of covering bones from the 
quadrate bone, and the absence of socketed teeth would readily 
distinguish them. 

The vertebrae agree in having the centrum biconcave; but the 
Urodelan centrum is much longer, and its neural arch wants the 
long compressed neural spine of Plesiosaurus. The cervical ver¬ 
tebrae are very few, and have transverse processes, which are not 
seen in Plesiosaurus , while the amphibians have usually no atlas. 

The dorsal vertebrae agree with Plesiosaurs’ in having transverse 
processes, which, however, are not given off exclusively from the 
neural arch, are compressed and directed obliquely backward. At 
their termination in some types the parts contributed by the 
neural arch and by the centrum divide so as to make a double at¬ 
tachment for the rib. The costal ribs differ in being double-headed 
and extremely short, while no sternal or abdominal ribs are deve¬ 
loped. The caudal vertebrae differ additionally in having their 
chevron bones anehylosed to the base of the centrum. 

The pectoral girdle differs in having the scapula and coracoid 
united in one ossification, and in the coracoid portions being di¬ 
vided by a wide cartilage. The scapuke have no tendency to 
approximate anteriorly. 

The ilium is not unlike that of Plesiosaurus. The bone inferior 
to it is usually named the ischium ; but if these bones were re¬ 
volved forward so that the median line became anterior, and the 
bones met mesially at their posterior borders, then they would 
have the position, as they already have the shape, of the pubic 
bones of Plesiosaurus . 

In the limbs there is some resemblance; but the shaft of the hu¬ 
merus and femur is not sufficiently expanded, and the proximal tro¬ 
chanter should not have been severed from the head of the hone, the 
forearm and foreleg are too long; and the ulna and tibia are not re- 
niformthe earpals and tarsals are more irregular in size, and have 
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a tendency to form three rows ; while the hones of the digits differ 
chiefly in the small number of bones in each, and in there being 
four digits on the hand and five on the foot. 


The Anatomy of two Parasitic Forms of the Family Tetrarliyn- 
ehkhe. By Fraxcis H. Welch, F.E.G.S., Surgeon, Army Me¬ 
dical Department, and Assistant Professor of Pathology, Army 
Medical School, A T etley. Communicated by Professor Busk, 
V.P.L.S, 

[Bead May 6, 1874.1 
(Plates XXIV.-XXVI.) 

These two forms of the Tetrarhyneh family, suborder Cestoda 
( Cobhold ), among parasites, were obtained from the stomach of a 
Shark ( Oareharias ——P), and transferred to me by Dr. Mac¬ 
donald, E.jST., P.B..S. Of the larger form there were three speci¬ 
mens, of the smaller five; and with them was a portion of the 
shark’s stomach, to which one of the larger forms was attached, 
the rest of the parasites being loose in the alcohol in which the 
whole mass was preserved. 

The mucous membrane of the stomach was irregularly superfi¬ 
cially ulcerated in spots to the size of a shilling; and narrow chan¬ 
nels diverged from the surface of the ulcer into the subjacent 
tissues to the depth of to an i n ch, these channels gene¬ 

rally being arranged in pairs and evidently produced by, the pro¬ 
boscides of the parasites for anchoring themselves; wBile^ith 
some there was also a broader pit, from which the channels diverged, 
produced by the partially immersed head of the creature. Around 
these channels for at least | an inch there was marked dark dis¬ 
coloration of the tissues from blood-extravasation and disintegra¬ 
tion. One of the larger forms was still attached; but since the 
stomach had been cut into pieces it had moved; for it was 
now anchored to the fresh incised surface* No part of the head 
of the parasite was inserted into the stomach-coats, so that the 
suckers were not called into action; but the proboscides diverged 
from each other into the tissues, having' a broad base of attach¬ 
ment 5 and a considerable application of force relative to the size 
and strength of the tissues of the creature was used without the 
anchors giving way. 

Whether these forms of animal life are new to science or have 
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been already described and named, I cannot clearly ascertain; but 
as far as I have been able to follow the literature of the subject, 1 
can find no mention of them ; this, however, is far from proving 
them to be novelties. Considering tbe wide-spread field of know- 
ledge at the present day, it is unquestionably far from easy to 
find out all the written matter on any given subject; and as re¬ 
gards helminthology, the difficulties of connecting one form with 
another under right classification appear extra plentiful, and notably 
with the Tetrarhyneh family ; so that I am somewhat diffident in 
making statements which may be shown to be incorrect by those 
who have made the subject an especial study, or who have an ex¬ 
tensive special literature to fall back upon. The description of 
these parasites is entirely based on my personal observations of 
their anatomy ; but as it is necessary to affix to them some desig¬ 
nating term for identification, I have appended to each a provi¬ 
sional name based on the chief characteristic features present and 
qualified by the genus of the animal upon which they preyed. It 
is quite clear that while both belong to the Tetrarhyneh family 
among Cestode parasites, the divergencies from each other in 
general outline, on the point of suckers, in the arrangement and 
shape of proboscides, and in internal structure indicate them as 
belonging to different genera. The larger one comes under the 
genus Tetrarhynchus , while for the smaller one I can find no place ; 
and as it is especially distinguished by the absence of suckers, I 
apply the generic term Abothros (a, ftodpos), qualifying the generic 
designation of both by affixing, to them the adjunct carcharias 
for specific differentiation. 

The anatomical details of these forms are as follows :— 

Tetrarhynchm carcltarias .—This animal, in natural size and 
shape, is depicted in figs. 1 and 2, from which it will be seen that 
the parasite consists of a head and a linear series of segments 
much resembling a body, the two joined at a constricted portion, 
the neck. The total length equals 1-^ inch. The head (a, figs. 
1 and 2) is ovoidal, flattened from before backwards, edges rounded 
off, surface perfectly smooth, structure firm, opaque, white in 
colour, with two fossettes, or suckers, and four proboscides j in di¬ 
mensions inch long by broad, by thick. The neck 
($, fig. 2) is a mere constriction, the limiting point of the cephalic 
structures on the one hand, and the point from which the seg¬ 
ments progress on the other, inch broad by thick, The 
zooid colony (c, fig. 2) diverging from the neck, and somewhat in 
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excess of it in all dimensions, follows the Cestoid order of worms 
in being fiat, narrow, and thin, and measured lyxr * n l el| gtk 
by broad and j-J-j thick ; yellowish white in colour, firm but 
flexible in structure, with closely approximated delicate transverse 
furrows (somewhat under 100 in the space of an inch) mapping off 
the component segments, and deeper longitudinal wrinkles on 
the flat anterior and posterior surfaces, giving a trilobar arrange¬ 
ment to the body-constituents of the zooid (as seen in fig. 3, a 
transverse section). It will be observed that the lower segments 
contract somewhat instead of increasing in breadth, as in the tape¬ 
worm colonies, and terminate in a sort of tubercle or nodule 
(d, fig. 2); this was the case in two out of the three specimens at 
my disposal, while the third, although somewhat contracting 
towards the lowermost segments, yet presented a flat end—a fea¬ 
ture apparently dependent upon these parasites being in the early 
period of growth of the mature stage. 

On the broad surfaces of the head, within the upper half, are 
seated two oval depressions, bothria, fossettes, or suckers (fig. 2, e). 
These extend from the base of the proboscides in long diameter 
downwards, in dimensions inch long by broad by 
deep, but subject to variations in size in individuals and according 
to condition of tissues. A ridge slightly projecting into the 
hollow occupies the centre of the inner wall of each sucker length¬ 
wise, rendering it partially bipartite, and above branches into two, 
one to each base of the double proboscis of its side. The head is 
thicker at its free end as compared with that adjoining the neck; 
and upon this free end from before backwards, from the upper 
end of one sucker to the other, in the centre, is an oblong plat¬ 
form with a deep furrow on each lateral side mapping it off from 
the rounded-off edges of the head, while at each end of the plat¬ 
form are situated the proboscides, four in all, but arranged in 
couples, one anteriorly, one posteriorly, each couple closely conti¬ 
guous to the upper end of the sucker of its side (fig. 1). To the 
naked eye these proboscides, when exserted, look like small club- 
shape fringed projections placed in couples in lateral apposition 
to each other, but diverging at their free end, and give an extremely 
rough feel to the finger when drawn against them. 

The more minute anatomy of the parasite is as follows, com¬ 
mencing with the structure of the colony for facility of de¬ 
scription. 

Fig. 3 is a transverse section through a segment at the middle 
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of the colony ; and it is at once apparent that there is a distinct 
separation of the visceral space (/) from the encircling body- 
constituents, the latter consisting of a cutaneous envelope and 
parenchyma compounded of a soft albuminoid material, muscular 
fibres, and inorganic nodules. The cutaneous envelope (fig. 3 a, 
fig. 5 a) averages row thickness, consisting of a thin 

transparent ehitinous layer externally, and a dark granular pro¬ 
ductive layer beneath. The parenchyma extends from the skin 
externally to the fibrous boundary of the visceral space internally, 
and is arranged as follows:—Next to the granular layer of the 
skin is a circular layer of involuntary muscular fibre, which for 
the space of ^4^ inch is free from all intercepting fibres (fig. 5, c), 
but beyond that is intermingled with transverse muscular fibres-, 
forming a continuous layer for about —J- lT inch (fig. 5, &), after 
which they are both thickly studded with “ calcareous particles,’ ? 
forming a well-defined layer of ^ inch thickness, and following 
the contour of the body-surface (fig. 3, c ; fig. 4, c ; fig. 5, e). The 
transverse fibres, although forming a continuous layer outside the 
inorganic granule layer, yet on the inside of it are collected into 
uniform thin bands, which form a mesh work enclosing the soft 
albumenoid material and the longitudinal muscular bands of the 
body (fig. 3, (I; fig. 6 , a ); and this mesh work is continued on to 
the fibrous boundary of the visceral space. The longitudinal 
muscular bundles (fig. 4, d) pass continuously, for the major part, 
from one segment to the other throughout the colony. 

As regards the inorganic accretions (“ calcareous particles”) 
(fig. 7), these are oval spherical or somewhat irregular in outline, 
homogeneous, or made up of concentric laminae arranged around a 
nucleus, pale yellow or brownish in colour; average size —y^ 
inch. The major number are composed of lime carbonate, the 
minor (generally irregular in outline) of phosphates or inspissated 
fat compounds. The use and mode of arrangement in particles 
of this inorganic layer is apparently, as I have elsewhere more 
fully stated *, for the purpose of giving a firmness to the body- 
structure while allowing at the same time of pliability and move¬ 
ment of the one part upon the other. 

A distinct fibrous layer divides the body-parenchyma from the 
visceral substance; it is connected to the inner surface of the 
cuticle at the lateral edges of the zooid (fig. 3, e) i and is conti- . 
lined longitudinally from one segment to the other, passing up 
Quarterly blieroseopieal Journal, January 1875, p. 0. 
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through the neck into tlie head, as Mill be subsequently detailed. 
The visceral space averages inch in thickness, and occupies the 
centre of the segment (fig. 3,/; fig. 4,/*). It contains a granular 
homogeneous alhumenoid material with a few interspersed inor¬ 
ganic particles; and although not presenting, in the segments ol 
any of the three parasites from which these details are taken, any 
trace of viscera, yet, following by analogy the developmental pro¬ 
cess in the allied family of Tapeworms, it is within this, and 
from tliis, that the generative viscera are produced. At each 
lateral end of the visceral space, at a distance from the sides 
of the segment of inch, is seated the cut lumen of the longi¬ 
tudinal water-vascular canals (fig. 3, g). These canals, inch 
in diameter, are mere channels in the substance lined by a deli¬ 
cate fibrous-tissue layer ; the longitudinal ones pass from one seg¬ 
ment to the other, and, as in the Tania rnediocanellata , are met by 
a transverse branch special to the segment, seated in the lower 
portion of the visceral space of each zooid—the combination ot 
the two series of tubes giving to the system of vessels of the 
colony the aspect of a ladder. The transverse branches are oval 
in outline, and smaller than the longitudinal branches ; they ne¬ 
cessarily approximate closely in the front segments of the colony 
(fig. 4,^), and diverge more and more from each other in the pro¬ 
gressive development towards maturity. 

The only other feature of the segments to be noted is the con¬ 
tracted bulbous condition of the lowermost one above referred to. 
On section under the microscope this gave the structure and ap¬ 
pearance of a collapsed vesicle thickly studded with “ calcareous 
corpuscles; ’’ and the inference drawn from it and the lower end 
of the colony is, that these parasites were in the early progress of 
growth towards maturity from the larvae recently introduced into 
the stomach of the shark, and that the nodular free end was the 
remnant of the original vesicle not yet, in two of the parasites, 
thrown off, while in the third, as above mentioned, this had en¬ 
sued. I may here state, too, another feature which appears to 
bear out this deduction. In one of the animals one of the diver¬ 
gent petaloid appendages of the head arranged in a circle at the 
base of the proboscides was present, while in the other two ani¬ 
mals there was no trace of them nor of the three others in the 
same parasite. These four appendages appear to be common among 
the mature Tetrarhynchs, and more especially among the larvae; 
and the existence of one under thje circumstances mentioned would 
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appear to indicate that not only were these forms in the Shark at 
an early stage of mature condition of cestoid life, hut that these 
appendages in some forms of the Tetrarhyncbidss, although pre¬ 
sent in the larval condition, are thrown off when the creature 
reaches the nidus requisite for full development. 

The constricted portion of the parasite colony (the neck) is 
similar in structure to the other segments ; the body-constituents* 
the fibrous visceral boundary, and the longitudinal water-vascular 
canals pass through it to the head, there to he modified to the spe¬ 
cial requirements of this part of the parasite. 

The head is composed of two suckers, four proboscides, with 
four bulbs and adjuncts for extrusion and withdrawal of the pro¬ 
boscides situated within an expansion of the visceral boundary 
continued through the neck and with a stratum of parenchyma 
between them and the cuticular surface. In the upper half of 
the head are the suckers and proboscides, in the lower half the 
bulbs (fig. 1, F). The naked-eye aspect of the fossettes or suckers 
I have already given; and to this must be added that the chitinous 
layer of the skin forms the lining membrane, and that within this 
are special layers of muscular fibres for the regulation of the func¬ 
tion, these being retained within a fibrous capsule following the 
contour of the sucker at a distance of inch, and separating the 
special muscles from the general parenchyma of the head (fig. 9, e , 
and fig. 12, b). Among the special muscles are radiating fibres 
which pass from the cuticular lining of the sucker to the capsule 
(fig. 9, c); and these would by their action induce the function; 
others pass from one side of the sucker to the other, encircling it 
both laterally and vertically; and these would contract the cavity 
of the hollow and so put a stop to the sucking function, the lateral 
fibres especially running in a separate layer from the rest (fig. 9, d). 
From the inside of the fibrous capsule of the sucker diverging 
muscular fibres pass into the general parenchyma of the head ; 
and these would render the capsule firm for the special radiating 
fibres to act from (fig. 12, c). 

Fig. 11 illustrates an exserted proboscis, magnified, and fig. 12 
one all but retracted, a slight eversion of the booklets at,the 
base being present. The exserted proboscis is short, thick-set, 
club-shaped, somewhat broader near the free end than at the 
base, -j-ffr- inch long by inch thick. It is closely studded 
■ with booklets with points directed downwards ; the number and 
arrangement of them it is impossible to determine accurately, from 
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the close apposition of one to the other ; there cannot, however, 
be less than one thousand on each proboscis ; and the rows of them 
appear to wind spirally to the top. When the proboscis is re¬ 
tracted, the tips of the booklets point upwards and converge 
towards each other in the centre of the hollow cylinder then formed. 
This will be apparent on comparing fig. 12 with 11, and on re¬ 
membering that the evolution of the proboscis is similar to the 
drawing-out of the inverted finger of a glove; the simile will 
render lucid also the process of boring into the tissues, and how 
in the gradual unfolding of the armed projectile the rows ot 
booklets come into play, those near the base being firmly fixed 
before the coming into action of those nearer the tip. The 
booklets differ somewhat in shape and size according to situa¬ 
tion upon the proboscis, whether towards the base or near the 
free end; if the former, then the characters are seen in fig. 10; 
but towards the free end the claw is lengthened out and straighten, 
clearly for the purpose of giving these a wider range of action ; 
their average length is about y-™ inch. Their tip is very sharp, 
the limb is curved, the base is extended out and flat; the struc¬ 
ture is transparent, and apparently consists of a very dense outer 
sheath and a soft granular internal core; the base is firmly at¬ 
tached to the surface of the proboscis. I am inclined to consider, 
from the facts of acids having no influence on them, and prolonged 
immersion in strong liquor potassse and glycerine rendering them 
soft and pliable, that the composition of the booklets is chi- 
tinous, similar to the claws of rapacious birds. Fig. 12 shows 
the proboscis to be muscular in structure, contained within a spe¬ 
cial thick sheath separating it from the general parenchyma of 
the head. Immediately within the sheath is seen a layer of mus¬ 
cular fibre forming an outer cylinder (fig. 12, e\ the fibres directed 
vertically; these appear to arise low down from the inside of 
the sheath, and, passing upwards to the base of the proboscis, 
curve (in the inverted condition) inwards and downwards, but 
in the exserted state are continued up, forming the outer stratum 
to which the base of the booklets is attached, and eventually 
merging into the strong circular muscle for the retraction of 
the proboscis (fig. 12, y). Commingled with this outer layer, 
where it is in contact with the booklets (i. e. where it helps 
to form the proboscis), is a circular layer of fibres entirely limited 
to the proboscis (fig. 12,/), while from the most inverted end of 
the proboscis (or forming the core of it when exserted) a strong 
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circular muscle passes downwards and terminates in a tendon 
(fig. 13) which is continued on to the bulb (figs. 1-1 & 16). The 
action of these layers is apparent from the direction of the fibres ; 
the outer cylindrical layer evolves the proboscis ; the circular layer 
gives it stability and firnniesss; the thick circular basal muscle 
retracts it. These muscular layers are made up of solid cylindrical 
fibrillse arranged parallel to each other and of an exquisite delicate 
yet decided texture; moreover there are transverse markings upon 
them which are not sufficiently regular to be pronounced striae, 
yet unquestionably 7 they closely approximate voluntary vertebrate 
muscular tissue^. The sheath of the proboscis is kept in tdtu by 
muscular bands and fibrous tissue which diverge from it into the 
surrounding head-substance; and at the point where it contracts 
with the tendon of the muscle (fig. 13, d), there the fibres are 
very strongly pronounced. The retractor muscle is ^ inch in 
length by inch in diameter; and its tendon passes down for 
a short distance, and merges into the muscular layers of the 
bulb. 

These bulbs are four in number, one to each proboscis; they 
are elongated ovoidal structures, in shape markedly 7 resembling a 
sausage, inch in length by T J 0 - inch in diameter; they are 
arranged side by side within the expansion of the fibrous visceral 
boundary 7 of the colony 7 , passing through the neck to merge in 
the cuticular layer of the free end of the head (fig. 8, d ; fig. 16, d). 
In structure they are composed of planes of muscle whose fibres 
cross each other in all directions; these planes form an outer 
stratum covered externally by r a prolongation of the sheath of the 
proboscis; and within this outer stratum are enclosed the special 
fibres connected with the retractor tendon (fig. 14). These spe¬ 
cial fibres are seen to pass on one side of the bulb (fig. 14, a , b) 
to its bottom and then to curve upwards on the other side to the 
top, near where they enter, apparently there merging in the 
fibres of the outer stratum. That this intricate arrangement of 
muscular bands is connected with the retraction of the proboscis 
cannot be questioned, and would appear to be dependent on the 
shifting position of the central tendon in the exserted or retracted 
state of the proboscis; for in the process of inversion (accom¬ 
plished by the upper fibres of the central tendon, retractor 

* The recent observations of Mr. Schaefer on the structure of muscular fibre 
(voluntary) seem to me to throw light on this point and also receive light from 
these details. 



TWO PARASITIC FORMS OF THE FAMILY TETltARIlTXCHlDJL 337 

proboseidis muscle) the presence of the bulb fibres would be ne¬ 
cessary to withdraw the tendon, shifted gently upwards during 
evolution, and so to give a moveable yet firm point from 
which the upper fibres could operate. The bulbs are firmly fixed 
by their lower end; and as the process is better exemplified 
in the succeeding parasitic form, the subject is there entered 
upon. 

The parenchyma of the head has the same components as that 
of the segments, only differently arranged. Internal to the ehi- 
tinous skin are the circular fibres; and succeeding these is the in¬ 
organic stratum, much more sparsely amassed. The radiating 
fibres are not collected into a network, but pass generally dis¬ 
persed from the skin to the fibrous layer encircling the bulbs, and 
are equally intercepted by the longitudinal fibres which extend 
from the head throughout the entire colony. In the neck the 
longitudinal water-vascular canals are clearly present (fig. 8, c), 
only reduced in calibre; but what becomes of them in the upper 
part of the head I cannot state, not having been able, from the 
limited number of parasites at my disposal, to accurately trace 
them out. 

Aboiftros car char ias ,—In the description of this parasite I shall 
mainly limit the anatomical details to those points in which it di¬ 
verges from the former species. 

Tig. 15 gives an outline of the animal form, natural size—in which 
are distinguishable the head, the segmented colony, and the appa¬ 
rent junction between these. The head {a} is in shape an elongated 
ovoid slightly flattened from before backwards,-~ 3 w bach long by T |-g- 
broad by thick, bevelled off towards the free end, from which 
at the extreme point the proboscides emerge. A. few longitudinal 
furrows are present; otherwise its surface is uniform and smooth, 
in colour a dark red, more intense towards the free end, where it 
it is often black; there are no fossettes or suckers. The extent 
of the colony attached to the head in any one of the specimens 
did not measure more than 2 inches in length, the delicate 
striated band of zooids inch broad by inch thick, having 
suffered rupture in every instance; yet at least 200 segments 
were present. The milk-white colour of the colony strongly con¬ 
trasted with the dark red head. At the apparent point of junc¬ 
tion of the head and colony (fig. 15, h) there was no constricted 
portion to call a neck ; but the upper end was invaginated in the 
head to the extent of T W of an inch, or, to put it in other language 
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a gradually thinning cylinder of tissue from the head enveloped 
the first part of the colony to this extent (fig. 17, 5). There was 
no trace of genital orifices in any of the segments. 

A vertical section through the head is seen in fig, 16, and a 
transverse section in fig. 19, showing the arrangement for the 
movements of the proboscis to be similar in both parasitic forms. 
Erorn the bottom of the bulbs a dense mass of fibres pass, which 
form a circular band traceable through the centre of the head 
downwards (fig. 16, e ); these are evidently for the retention of 
the bulbs in their normal vertical position in the head. The pro¬ 
boscides in this species are narrow and elongated, inch long 
by inch in diameter ; the booklets are of one shape and not 
so thickly studded, arranged in parallel spiral lines, along each of 
which on the side of the proboscis in view under the microscope 
five can be counted; and this would give to each proboscis about 
400 booklets in all (fig. 18); the average size of the booklets is 
-.-A~ inch. The proboscides emerge from the free end of the head 
in separate circular apertures placed at equal distances from each 
other; and these are mere orifices with no appendages. Immediately 
beneath the skin of the head is an immense quantity of dark, black 
pigment in the form of minute oval masses often arranged linearly, 
and also oval masses about * n diameter of a beautiful 

purple colour; and these give the special tinge to this part of 
the parasite. Surrounding the bulbs is a delicate fibrous layer ; 
and in the parenchyma external to it are a few inorganic calca¬ 
reous nodules arranged at definite intervals, and radiating and 
circular and longitudinal muscular fibres regularly penetrating it. 

In fig. 17, a vertical section, is seen the mode of junction of the 
colony with the head. A distinct transverse band of fibrous tissue 
(d) forms tbe boundary line ; and from this strong radiating bands 
(a) diverge upwards into tbe bead, forming tbe link of tbe one to 
other. The structure of the enveloping cylinder of the commence¬ 
ment of the colony is similar to the parietes of the bead; tbe 
cuticle at tbe free thin end is reflected upwards and inwards as a 
delicate layer to tbe level of tbe junction of colony and bead, and 
is there continuous with the skin of tbe former. The first seg¬ 
ments of the colony are very delicate in aspect and of great 
tenuity; and the collar prolongation from the head would act as a 
protection against external harmful influences. 

The colony is distinctly segmented at intervals of about 
inch for the first Ik inch, and, to the naked eye, more approaches 
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in form the young segments of tapeworms generally than that of 
the former parasite. In the structure of the^segment we get the 
chitinous shin, subjacent granular layer, body parenchyma, visce¬ 
ral space, and water-vascular canals. The muscular layers of the 
parenchyma are transverse, circular, and longitudinal; and, as will 
be seen in fig. 21 , the transverse fibres uniformly radiate between 
the skin and visceral boundary instead of forming a mesh work. 
The inorganic nodules are few, but similarly arranged and similar 
in composition and structure. Within the visceral space is the 
longitudinal water-vascular canal; and, as seen in fig. 20 , this sys¬ 
tem is the counterpart of that in the former parasite. In the upper 
segments the granular visceral material is, as usual, with no trace 
of differentiation; but in the lowermost segments present in these 
parasites (about the 200 th) there is a distinct separation of it into 
spherical masses, apparently ovarian vesicles (fig. 21, d), as far 
as can be traced, the process of development of the,,,,early zooids 
closely approximating that detailed as observed in the To&nia me - 
diocanellatci *. 

BemarJcs. —These parasitic forms (Tetrarhynchidse) are limited 
to water-residents, the larvae being developed from ova taken in 
by certain among them, and the mature creature reached in the 
bodies of the predaceous species of fishes, mainly or wholly, which 
make the larval hosts their food, the cycle of changes being 
similar to that observed in the allied family of tapeworms. The 
strong resemblance of the colonies of the parasites of the Shark 
to that of Tcenice is evident, the one, as in the other, being a series 
of semi-independent hermaphrodite zooids without alimentary 
canal, and with a water-vascular system closely connected in all. 
It is at the head end that the mature Tetrarhynchs mainly di¬ 
verge from the Tmitice^ though here there are the same elements, 
only in a modified form, the limited rows of hooklets on a rostellum 
in the Teenies being developed in the Tetrarhynch into an armed 
lengthened proboscis, while the four or bipartite two suckers of 
the latter family are apparently similar in structure and function 
to those of the tapeworm. By the proboscis these parasites of 
the Shark are linked to the tape-worms armed with hooklets, 
while by the suckers the larger form shows its relation to the 
Bothriocephalus family. It is interesting to note the absence of 
suckers in the smaller form, although placed under the same con¬ 
ditions for maturity as the larger, inasmuch as in the other cestode 
* Quarterly Microscopical Journal. January 1875, p. 16. 
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families the stickers are the constant feature, and the booklets the 
variable, but reversed in the Tetrarhynchs; possibly the addition of 
the bothria or suckers in the one is connected with the extra weight 
of material to be anchored in the shape of breadth and thickness 
of colony as compared with the other. It will be observed that 1 
have made no mention of nerve-centres in the anatomy of these 
animal forms, and for the reason that, though doubtless present, I 
am unable to distinguish any such among the components of the 
zooids. Considering the very intricate arrangement of fibres and 
granular material making up the parenchyma of the cephalic mass, 
the identification and tracing the method of arrangement and dis¬ 
persion of nerve-fibres and ganglia must be a matter of extreme 
difficulty; and, in spite of a very careful and prolonged scrutiny, 
I cannot lay claim to any elucidation of this portion of the sub¬ 
ject. The same may he said of those centres undoubtedly present 
(by inference) in each segment of the colony. 


EXPLANATION O.F THE PLATES. 

Plates NXIV.-XXYL 
Tetrarhynchus carcharim. Pigs. 1-14. 

Fig. 1. Natural size: a, bird’s-eye view of the free end of the head; 5, section 
through the head, from before backwards, to show the position of suckers 
and bulbs. 

Fig. 2. Natural size. Flat surface of the parasite.: a, head; 5, neck; <?, colony ; 
d } nodule at its free end; e, anterior sucker; /, anterior pair of pro¬ 
boscides. 

Fig. 3. Magnified 15 diameters. Transverse section through a zooid at the 
centre of the colony-length: a, skin; 6, circular and transverse mus¬ 
cles ; c, inorganic layer ; d, meshwork arrangement of transverse mus¬ 
cles ; e, fibrous visceral boundary; /, visceral space; y, cut lumen of 
each longitudinal water-vascular canal. 

Fig. 4. Magn. 15 diam. Vertical section, from before backwards, of several 
zooids in continuity about the centre of the colony: «, skin, showing 
the indentations at the junction of the several zooids; b, muscular layers, 
circular and transverse; c, inorganic layer ; d, parenchyma with the 
longitudinal muscular bands; e, visceral boundary; /, visceral space; 
y, transverse water-vascular canals closely abutting upon each other. 

Fig. 5. Magn. ■ 200 diam. Transverse section through the body-parietes: 
a, chitinous layer of skin; 5, granular layer; c, circular muscular fibres ; 
dt y transverse muscular fibres ; e, inorganic layer. 

Fig. 0, Magn. 200 diam. Continuation of former section to the visceral boun¬ 
dary ; a, meshwork formed by the transverse muscular fibres beyond 
the inorganic layer ^closing b , the cut ends of the longitudinal mus¬ 
cular bands and the granular albumenoid material of parenchyma ; c, 
fibrous boundary of the visceral space. 
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Fig, 7. Magn. 350 cliarn. Inorganic nodules “calcareous particles: a, con¬ 
centric laminated nodules of lime carbonate; b, homogeneous granules 
partly lime carbonate, partly phospbatic; c, inspissated fat com¬ 
pounds. 

Fig. 8. Magn. 15 diara. Transverse section at the junction of bead with neck 
at the lower ends of the bulbs: a , body-constituents, similar to fig. 3, 
a-d ; b , expanded visceral boundary forming a capsule to d, the bulbs 
connected with, the proboscides; c, longitudinal water-vascular canals. 

Fig. 9. Magn. 100 diam. Transverse section through a portion of a sucker 
adjacent to the skin: a, euticular lining to sucker; b, cuticle of skin of 
head ; c, radiating muscular fibres special to sucker ; cl, transverse en¬ 
circling band; e, fibrous capsule separating the special muscles from /, 
the general parenchyma of the head. 

Fig. 10. Magn. 100 diam. A booklet near the base of proboscis, showing the 
double contour and granular internal core. 

Fig. IX. Magn. 40 diam. Exserted proboscis as seen from the flat surface of 
the head of the parasite. 

Fig. 12. Magn. 40 diam. Vertical section ’carried from before backwards 
through an all but inverted proboscis: «, sucker ; b } its fibrous capsule ; 
c, the radiating bands of muscle from the capsule into the general par¬ 
enchyma of head; d, sheath of proboscis; e, cylindrical layer of muscle 
for protrusion and evolving of proboscis; /, circular layer limited to 
region of booklets; g, retractor muscle of proboscis. 

Fig. 13. Magn. 40 diam. Continuation downwards of former section to show 
the termination of (a) the retractor muscle in the. central tendon (b ): 
c, sheath ; d, radiating strong bands at the contraction of the sheath. 

Fig. 14. Magn. 40 diam. Further continuation of section into the upper end 
of a bulb, to show the connexion of the fibres from the lower end of 
central tendon with the bulb: a, special muscular band from central 
tendon passing to the lower end of bulb and curving up on the opposite 
side (b) to merge into the outer strata. 

Abofhros mrcharias, figs. 15-21. 

Fig. 15., Natural size, a, head; b, point to which the outer cylinder' of tissue 
from the head covers the first segments of the colony, c. 

Fig. 16. Magn. 20 diam, ■ Tertical section through upper part of the head: a, 
skin; b, inorganic layer; c, parenchyma with strong longitudinal mus¬ 
cular bands; d, bulbs for retraction of proboscides, /; 1 e, strong band con¬ 
nected with the retaining in situ of the bulbs. 

Fig. 17. Magn. 20 diam. Vertical section through lower half of head,: a, 
colony of segmented zooids: b, prolongation of the substance of head as 
a cylinder of protection over the upper zooids j c, radiating bands eon- 
, necting the colony with the head; d, fibrous boundary dividing the" one 
, from the other. 

Fig, 18. Magn. 200 diam. About one third of’free end of proboscis: a, central 
■ retractor muscle* 

Fig. 19. Magn. 15 diam. Transverse section through the head :■ a, body'Con¬ 
stituents ; b t fibrous capsule around the bulbs, c, . 

Fig, 20, 'Magn, 20 diam. Front view of a segment about centre of the colony: 
dy the line of distinction between one and the other, immediately above 
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which is a light-shaded canal, the transverse water-vascular canal, which 
joins with the longitudinal water-vascular canal ( b ) at each lateral edge 
of segment. 

Fig. 21. Magn. 65 diam. Transverse section through a part of one of the lowest 
zooids of the colony : a, shin; b, layers of muscular fibre and inorganic 
nodules; c, fibrous boundary of visceral space; d, ovarian vesicles in 
visceral space ; e, lumen of longitudinal water-vascular canal. 


Notes on the Lepidoptera of the Family Zygsenidse, with Descrip¬ 
tions of new G-enera and Species. By Aethue Gr. Butlek 
F.L.S., F.Z.S. 

[Bead May 6, 1875.] 

(Plates XXVII & XXVIII.) 

Ik the present paper I propose to correct errors in the synonymy 
of the Family, chiefly occurring in Mr. Walker’s lists. I shall not, 
however, pay much attention to the genera Zygana , Procris, and 
other European groups, as I have not deeply studied them, and 
should possibly do more harm than good in sinking many of what 
seem to me undistinguishable species, but which may (for any thing 
that I know to the contrary) differ in their earlier stages. I have 
lately been made aware of the painful fact that species which in 
their perfect state are almost identical in every respect, are, in the 
larval condition, so dissimilar as to leave no doubt of their being 
distinct. This fact is perhaps in no instance better exemplified 
than in our Chcerocampa elpenor and its Japanese representative 
O. Lewisii , mihi. 

I find that in the Zygsenidse the neuration of the wings has 
been much neglected, so that in the groups Syntominse (Synto- 
mides, part., Herrich-Schaffer), Euchromiinoe, and Eunomiinee I 
shall have to diagnose many new genera; when I do so I shall 
refer to them all the species described by Walker and appertain¬ 
ing to them. As regards the Charideinse (Charideoidse, Wallen - 
gren), as they are, to my mind, clearly a slightly aberrant group of 
Arctiidss, and not Zygsenidse, excepting in external appearance, I 
shall retain them for a distinct paper. 

I have paid most careful attention to the neuration of the wings 
in this highly interesting group, and I find the neuration of the 
OharideinsB to agree closely with PhragmatoUa and other unques¬ 
tioned genera of Arctiidse; the only character that has been pro¬ 
posed, to my knowledge, by which any of them can be separated, 
is their metallic coloration—a poor character when we take into 
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consideration the fact that many true Zygaeiiidoe are destitute 
of it. 


Subfamily ZYGtMNJJSM. 

(Anthroceroidse, Wllgr.) 

Grenns Zygjena, Fahricius, 

Z. negarnica of Walker lias been referred by Wallengren to bis 
Arichalca eryihropyga . I will not attempt (with my present small 
knowledge of the Zyggenxnas) to consider its right to be treated 
as a distinct genus ; to all appearance it is a Zyg&na. Fro oris con- 
traria, Walker, is a JSTeurosymploca (JEuctenia, Eelder), and there, 
fore not (as Walker suggests) congeneric with Z. concmria , Dal- 
man; it is identical with “Zygoma pectiniconiis ” of Shaufuss. 
Of, Lep. Het. vii. p. 159, and Nunquam Otiosus, i. p. 11. 

Glenns Procris, Fahricius . 

Zygoma aeharon of Eabricius is referable to this genus; Amycles 
acharon of Walker may therefore take the name A, phoenicotelus. 

F . nebulasa , King (Lep. Het. i. p. 110) is=P. nehdosa , Herrieh- 
Schafier (Lep. Het. vii. p. 1591). 

F. rvf ventris , Walker (n. 11), is not a Frocris , but probably a 
new genus near Follanisus. 

JP. infausta , Linn., is a distinct genus (type of Aglaope , Lair.), 
cf Staudinger, Cat. der Lep. p. 44. 

JP. siMolosa , Walker, Suppl. p. 62, is a Follanisus. 

Subfamily SYNTOMXNJE. 

Grenus Stntomis, Oclisenliemer. 

I have no doubt whatever that 8 . Scheenerri (sic), Boisduval, 
and 8. cyssea , Cramer (both described from Bengalese specimens) 
are identical. Cramer’s figure is, indeed, rough, but it presents 
all the important characters of BoisduvaPs insect. Among the 
specimens in the National collection I detected an example of S, 
hidncta, Hollar; (letter c of Walker), and a, third species (g, 7t, 
Walker) from Nepaul (8. lucina, But!.). The examples referred 
to by Mr. Walker under 8. Latreillii, Boisd.,are referable to 8. 
creusa, Linn.; we, however, possess BoisduvaPs species from 
Southern India. 
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*S'. Kh'hreirtiL Lefehvre.—Mr, Walker (n. 10) places Sphinx 
tain ecus of Cramer with a *t as a synonym of this species; but at n. 25 
he repeats the latter as a distinct species ; it is the type of a distinct 
genus JEvtomis, Hubner (PI. XXY1XL dg. 12). We possess S. 
Khnhceinii from Natal. 

S.passant Fabrieias (a. 12), is identical with S. creusa. Linn, 

in. IS'). 

S.poh/Jainoiu Cramer, appears to me to be referable to a distinct 
gerras, as subsequently suggested by Walker (Lep. Het. vii. 
p* 1502); but 1 have not seen specimens. 

The examples referred to (n. 19) as 8. Hubneri, Boisduval, and 
8. IValkeri of Moore belong to Walker’s genus Artona , Lep. Her. 
p. 489. gen. 00, 

►S’, dutpliana, var. f, Walker (nee Koilar), is a distinct species, and 
may be named S. oenone. 

The examples referred to under 8. imaon are referable to two 
or three distinct species: the same may be said of S. atereus, 
which is moreover not a St/niomis, 

S, simplex, Walker (n. 27), and S. nostalis, Walker (n. 28), are 
identical, the first being the female, the second the male; but 
the examples referred to under S. simplex as from Congo arc? 
distinct. 

8. snloonfafa of Walker has pectinated antennae and therefore 
must be removed from the genus. 

S. diptcra of Fahrieius is clearly not a Syniomis. 

S. diminuift (cf. Lep. Het. i. p. 230, and vii.p. 1592) has pecu¬ 
lated antemue, and consequently is nut a Syntomis ; its neuration 
is peculiar, so that it will form the type of a new genus, 

S, suhauruta (cf. Lep. Het. i. p. 149, and vii. p. 1593) also has 
pectinated antenna?, and, with 8* pratatu 9 Moore, will form ano¬ 
ther new genus. 

S , humeral is is = Trypanophom semihyalina (cf Moore’s Cat. 
Lep. E. I. C. ii. p. 322). 

8. Crawfurdi of Moore is a Phacusa. 

S. dolosa , sfriyosa, and probably glmicopoides ami expansa will 
iorm anew genus with pectinated antennte and peculiar neuration. 

S . jcantltomela (Suppl. i. p. 65) appears to be identical with S. 
conterminal and 8 . intermma is probably a slight variety of 

S. immiiim . 

S.fenestrata (p. 73), being distinct from S.fenesirata, Drury, 
must be renamed ; I propose to call it 8. -mi dm. 
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8. mojiedtrfa, Wallengreii, is identical with S. nosialis, "Walker. 
S. germana, Felder, is tke 8. tlielebus of Fabricius. 

S. citprea , Prittwitz (Stett. ent. Zeit. 1867, p. 277), but not of 
W alker, is fortunately the 8* cj/ssea of Cramer, so will not require 

renaming, 

Tipidodes r apicalk , Walker, is scarcely specifically distinct from 
Spaluui its Jlaviplaga of the same author. 

The following species must be removed to "Walkers genus ILy- 
*h'd <a :— S. minulata. Fabr.; aperta , Walker ; fulvescens, Walker; 
eoujidi^ Walker ; and bimttata , Walker. The following are also 
probably referable to the same genus— S. vitrea, fusi/o mi is, ienei- 
jhrmk, penangce , guitulosa , diver a a, vacua , linearis , octomaculata , 
hast gem. 

8* mgodes of Boisduval appears to me to belong to Walker’s 
genus Bgllisia , and S. minuta to Artona ; the drawing of the an¬ 
tennae may be incorrect. 

8. hogotaia of Walker is almost certain to prove generically di¬ 
stinct; the genus Sgntomis seems to be a purely Old-World 
group. 

8* longipes of Herri ch - Schaffer seems to be a Bghlisia ; 8. ama¬ 
zon a an Epitoxk. 

New species of Sgntomis. 

1. Syxtomis geokgixa, n. sp. 

Closely allied to S, cyssea {$. sc keener ri, Bdv.), but with the irons black 
instead of bright yellow; ail the hyaline wing-spots smaller, especially 
the two upper spots of the diseal series: expanse of wings 23 to 30 
luillims. 

S. India (A. F. Seuly ), Ceylon (Templeton). Type, B.M. 

■Also in Mr. Mcore’s collection. 

2. S. lucina, d. sp. 

Allied to S. cyssea, but with the Irons cream -col oured, three lateral 
segmental yellow spots connecting the abdominal hands, and the hya¬ 
line wing-spots more yellow in tint: expanse of wings 32 to 33 
lnilliins. 

Nepal ( Hardtoicke ). Type, B.M. 

8. In etna is in Mr. Moore’s collection from Calcutta, 

3. S. K HA SI ANA, 11, Sp. 

Nearly allied to 3. lucina , but the tegulse spotted with golden yellow, 
tlie lateral spots of abdomen continued almost to the middle of dor- 
: primaries with the subcostal spot towards apex small and round, 

25* 
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cliscal and other spots rather smaller than in S. lucina; fringe at apex 
white, all the hyaline spots much whiter: expanse of wings 31 
millims. 

Khasia hills (G.- Austen). Type, coll. F. Moore, 

4. S. CYSSEOIDES, 21 . sp. 

Nearly allied to S. cys&ea, but the frons black, and the hyaline spots of 
secondaries smaller and widely separated: expanse of wings 27 
millims. 

Neilgherries. Type, coll. F. Moore. 

Larger form, rather darker. 

Mynpuri, N.W. provinces, and Bombay (Leith). Coll. Moore. 

5. S. Edwaedsii, n. sp. 

Nearly allied to S. lucina 3 but more bluish in tint, the frons black j collar 
orange ; bands on addomen and lateral spots orange-yellow ; prima¬ 
ries with all the hyaline spots rather larger; secondaries with the 
hyaline spots connected, none of the spots, excepting that on abdomi¬ 
nal margin of secondaries, tinted with yellowish, as in 8. lucina : ex¬ 
panse of wings 29 millims. 

Formosa. Type, coll. F. Moore. 

I have named this species after the indefatigable collector and 
entomologist, XT. Edwards, of San Erancisco. 

6* S. FORMOSA, n. sp. 

Nearly allied to S . annetta from China, but with the collar orange, the 
two bands on the abdomen and the spots on the pectus orange instead 
of yellow, all the spots on the primaries smaller, a hyaline spot near 
apex of secondaries uniting with the hyaline basal area, thus rendering 
its margin zigzag : expanse of wings 25 millims. 

Formosa. Type, coll. F. Moore. 

7- S. HYilATINA, n. sp, 

S • Body greenish black, frons creamy yellow; a spot on metathorax, 
a semicircular spot on basal segment of abdomen, the fourth segment 
above and below, and two large lateral spots on the pectus golden- 
yellow : antennae greyish at the tips: wings greenish black; prima¬ 
ries with a small square spot near the base, two large divergent spots 
across the middle, a small oval spot just below base of subcostal fork, 
and a bifid spot (cut by the third median branch) upon disk, hyaline 
white; secondaries with a large spot (occupying the greater part of 
the wing) on abdominal margin hyaline white: expanse of wings 23 
millims. 

Calcutta ( Dick .). Type, coll. F. Moore. 

Allied to 8. annetta* 

The female is browner than the male, and has the hyaline spots 
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rather larger, especially the subcostal and discal spots of pri¬ 
maries. 

8. $. elisa, n. sp. 

Allied to the preceding species, but with the wings much longer, only 
live (more or less oval) spots on primaries, one near the base, two 
transversely near the middle, and two on the disk of the wing; frons 
snow-white, abdominal yellow bands broad, lateral yellow spots as in 
S. lucina : expanse of wings 32 to 39 millims. 

Sarawak {Wallace). Four examples, B.M. 

9. S. ANNETTA, n. Sp. 

Syntomis atereus ? Walker (nec Cramer), Lep. Het. i. p. 128, n. 24 
(1'854). 

China {Lay <$* Bowring ). Type, B.M. 

10. S. Atktnsonii, Moore. 

Ailed to the preceding and to S. imaon ; from the latter it diffeis in its 
smaller size, blacker body and wings, the frons cream-coloured in¬ 
stead of yellow, the collar black instead of yellow ; the primaries with 
a small subquadrate hyaline spot near the base, beyond this two large 
transverse central spots, only separated internally by the median ner- 
vure, and two large discal spots, each crossed by a black nervure, 
the upper one near its upper outer edge, the lower through the centre, 
marginal fringe creamy whitish near apex; secondaries with basal 
half hyaline, apical half black : expanse of wings 29 millims. 

Moulmeiii {Clerck). B.M. 

I have compared our example with Mr. Moore’s type *. the latter 
has no locality attached. 

11. S. ARTINA, B. Sp. 

Allied to S. libera , smaller; frons white instead of yellow; secondaries 
much more narrowly bordered with black; hyaline spots of primaries 
all smaller, the three forming a patch upon median area much more 
distinctly separated by the black nervure and its first branch ; the di¬ 
vided central discal spot not touching the margin; the subnpical spot 
more completely divided, considerably smaller, placed halfway between 
the cell and apex : expanse of wings 30 millims. 

Calcutta ( Rothney ). , Type, B.M. 

This is- a very distinct little species. 

12. S. CUPJtEIPENNIS, n. sp. 

Nearly allied to S. artma and S. libera ; body chocolate-brown; frons 
with a creamy white spot; collar, basal and fifth segments of abdo¬ 
men, and two lateral spots on the pectus golden yellow j wings cupreous 
brown ; primaries with hyaline areas as in 8. approrima*a, seconda- 
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ries hyaline-'white with the costal and outer margins cupreous-brown : 
abdominal edge yellowish : expanse of wings 31 millims. 

Calcutta (Dick.)* Type, Coll. F. Moore. 

Easily distinguished from its allies by its copper-brown tint. 

13. S. MARINA, n. sp. 

Allied to S. natalii, much smaller, body entirely dark bronzy green, tarsi 
white at base: wings purple, greenish at base; primaries without a 
subbasal hyaline spot, the remaining live spots arranged as in S. na~ 
talii ; secondaries with a hyaline spot on the abdominal margin near 
the base, and a second rounded spot between the median nervules : 
expanse of wings 26 millims. 

Congo (Richardson). Three, examples, B.M. 

Mixed up by Mr. Walker with examples of 8. nostalis. 

14. S. JOHANNA, n, sp. 

Allied to S. cerhera, more purplish in tint; the three abdominal bars more 
slender, and yellow instead of scarlet; no spot at base of abdomen; 
hyaline spots enlarged, especially the lower spot of the central pair, 
which almost touches the subbasal spot; pectus with a cream-coloured 
instead of a scarlet lateral spot: expanse of wings 83 millims. 

Knysna {Trimen). Type, B.M. 

15. S. anna, n. sp. (an prase, var. ?). 

Nearly allied to S. cerbera, males more purple in tint; hyaline wing- 
spots the same in every respect; bands on abdomen and the spot at 
base, as also the spot on pectus, orange in the male, yellow in the 
female (not scarlet): expanse of wings 29 to 34 millims. 

Knysna (Trimen). Type, B.M. 

I think it quite likely that this is only a variation of the prece¬ 
ding species. 

16. S. alicia, n. sp. 

Allied to S. cerbera , but larger, the wings narrower; the bands on the 
abdomen orange, two large lateral spots on the pectus; the hyaline 
wing-spots noticeably smaller, the two central spots of primaries more 
widely diverging : expanse of wings 37 to 39 millims. 

Abyssinia (Harris). Type, B.M. 

17. S. TOMA SIN A, 11. Sp. 

Allied to S. cerhera, much smaller, scarlet abdominal bands broader; 
hyaline spots considerably smaller, and consequently well separated ; 
pectoral scarlet spot large ; base of tarsi distinctly white: expanse of 
wings 24 to 28 millims. 

Sierra Leone (Foxcroft). Six specimens. , Type, B.M. 
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18. S. FRANCISCA, 11. Sp. 

$ . Allied to S. cerbera , larger; hyaline spots very small, nearly as in 
S. creusa , but tlie secondaries with a large oval spot near the base 
between the cell and abdominal margin: expanse of wings 39 
millims. 

Sierra Leone {Foxcroft). Type, B.M. 

We have two examples of this species in the collection ; it is 
probably the western representative of 8. cerbera , although (ex¬ 
cepting in the banding of the abdomen) it more nearly resembles 
8. creusa . 

As an instance of the strong sexual instincts of this family, it 
may be mentioned that the type of this species was taken in 
copula with a male of Tascia instracla, Walker, which led the col¬ 
lector to suppose them to be sexes of one species; it is not, how¬ 
ever, at all an uncommon occurrence in this family to find two 
males coupled together. 

19. S. FANTASIA, 11. Sp. 

Closely allied to S. cerbera s but the three discal hyaline spots of prima¬ 
ries united by the introduction of a fourth spot between them, so that 
together they form a quadrifid hyaline band; the central spots also 
more divergent, the lower one being lengthened at each end and ex¬ 
tending transversely beyond the submedian nevvure; basal spot longer: 
expanse of wings 36 millims. 

Cape of Good Hope ( Drege ). Type, B.M. 

Perhaps a curious aberration of 8. cerbera , tending towards the 
8. pact alma group. 

20. S. MONTANA, H. sp. 

Closely allied to S. latreiUii , but with all the hyaline spots, excepting 
the two nearest to apex of primaries, much enlarged, giving it much 
the appearance of S. thelebus : expanse of wings 40 millims. 

India (Elliott:). Type, B.M. 

Differs from 8. thelebus and 8. fenestrata in having the subapi- 
eal spots of 8. creusa and 8. latreiUii : it is in Mr. Moore’s collec¬ 
tion from Bombay. 

21. S. MANDARINIA, 11. sp. 

Head black, irons with an orange spot; thorax black, with a large spot 
on prothorax and a smaller semicircular spot on metathorax orange ; 
abdomen orange, segments narrowly edged with black: primaries 
black, with six testaceous hyaline spots arranged as in S. thelebus; 
secondaries black, with a large, rounded, orange-edged, testaceous, 
hyaline patch cut by the median nervure, its first branch, and the 
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submedian nervure ; pectus black, with two large lateral orange spots y 
abdomen orange, the segments rather broadly edged with black? 
anus black; wings as above : expanse o wings 36 millims. 

Shanghai, China. Type, coll. F. Moore. 

Most nearly allied to 8. ikelebtis , but easily distinguished by its 
black head, the broader black bands between the hyaline spots of 
primaries, and the smaller and more regular hyaline patch of se¬ 
condaries. The type was labelled as the 8. fencstrata of Horrid i- 
Schaffer; this may be the case, but it is quite distinct from the 
S.fenestrata of Drury. 

22. S. FLORINA, 11. Sp. 

Head yellow, eyes, basal four fifths of antenna;, and a triangular central 
spot on the collar dark brown; thorax brown, with the tcgulic and 
two large oval spots yellow ; abdomen yellow, banded with chocolate- 
brown ; anus brown : wings yellow at base; primaries with basal half 
hyaline, veins and apical half chocolate-brown ; a bifid elongated spot 
beyond the cell yellow, and a hyaline white spot, cut by the third 
median branch, upon the disk; secondaries with the costal and outer 
margins brown; a small oval subapical hyaline white spot s body 
below yellow banded with brown; wings as above: expanse of wings 
27 millims. 

Sarawak ( Wallace). Type, B.M. 

Allied to 8. xanthomela and 8. teiragonaria 9 but in some respects 
more like S.fenestrata. 

23. S.? MARELLA, TX. Sp. 

Head wanting; collar orange; thorax brown; abdomen orange banded 
with black (six bands), anus blackish brown : wings hyaline, with a 
tawny tint; primaries with the margins, veins, apex, external angle, 
and an irregular band crossing end of cell from costa to external 
angle black-brown; secondaries with outer margin rather broadly 
black-brown : body below black-brown, narrowly banded with orange ; 
expanse of wings 34 millims. 

•- ? Type, B.M. 

Appears to be allied to 8. decorata and 8. pactolina 9 but may 
belong to the genus Hydrusa. 

24, S. emma, n. sp* 

Head black; antennae grey at the tips; collar yellow; thorax black- 
brown; abdomen brown, with a broad basal yellow band, four slender 
yellow bands on central segments, a broad preanal testaceous band ; 
body below slaty black, pectus streaked with yellow ; a single yellow 
abdominal band, being a continuation of the fourth slender band of 
the upper surface: wings black-brown, with hyaline spots, almost 
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exactly as in S. thelebus; primaries with a small subquadrate spot, at 
base; two slightly diverging large spots across the middle, and two 
on disk (the lower one bifid and touching the centre of outer margin), 
apex white-tipped ; secondaries hyaline, with the margins irregularly 
black-brown: expanse of wings 28 millims. 

China, Foo-ehoo-foo {Lay). Type, B.M. 

Most nearly allied to 8, apenens. 

It appears to me that the Syntominae would be most conveni¬ 
ently restricted (by the character of simple filiform antennae) to 
the genera Syntomis (including Qoenochromia of Iliibner), JBurla - 
ceiia, Byhlisia, Melisa , and Nadia (or By sauces ); the African re¬ 
presentatives of the last-mentioned genus have pectinated antennae 
and the hind-wing neuration of j Eutomis ; JST. puelia and gnatula 
may therefore be referred to the next subfamily under the generic 
name of Pseudonaclia. The following genus may he added :■— 

CallitqmtSj nov. gen. PL XXVII. fig. 1. 

Allied to Syntomis , but antennas with fewer articulations, the latter 
more pronounced, and bearing minute hairs, but not serrated or 
pectinated; wings much broader, venation almost m in My- 
drtisa . Typo 0. syntomoidt% n. sp. 

!• CALLITOMIS SYNTOMOIDES, tt, SJ). 

Body blue-black; abdomen with a spot at the base, and the fifth seg¬ 
ment orange j pectus with two lateral orange spots; primaries dull 
dark green; an in ter no-median subhasah dot, a large subquadrate 
spot near the end of discoidal cell, a transverse iitura below it, and a 
small bifid spot crossing the base of the third median branch ochre- 
ous; secondaries dull brown, discoecllular region slightly greenish: 
wings below, brown; primaries spotted as above; secondaries with 
two diffused ochreous spots near the base, one interno-median, the 
other abdominal: expanse of wings 34 millims. 

Cashmere. Type, coll. F. Moore. 

2, C. LEUCOSOMA, n. sp. 

Body ochreous, antexmm and legs greenish black : wings dull semitrans¬ 
parent brown; primaries with ochreous spots almost m in the prece¬ 
ding species ; secondaries with the base and the interno-median area 
from the origin of the first median branch to the base pale ochreous; 
an ochreous spot on the first median interspace: below as above: 
expanse of wings 30 millims. 

Cashmere. Type, coll. F. Moore. 

If the sexes of the Syntominae were subject to great differences 
of colour, a leucQMum might be the female of the preceding ape- 
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cies ; but as this Is not the ease in any other instance with which 
I am acquainted, I do not think it at all probable. 

Subfamily THYBETINJi. 

Antenna? always more or less strongly pectinated, more strongly 
in the males than in the females, negation and coloration fre¬ 
quently partaking of the character of the preceding subfamily ; 
anal segment of the males terminally slightly pilose. 

Genus Hr drusa, Walker. 

This genus is most nearly allied to Sjjntomis , the antenna? of 
the males in the typical group being armed with rather short 
pectinations, aud the females with mere serrations. 

1. Hydros a cingulata, n. sp. 

Nearly allied to H. annulata, but smaller, the head narrower, of a 
brighter orange colour, the crest more narrowly banded with orange; 
primaries with the spot at end of cell smaller, narrower than long, 
the subapieal spot bifid, much more elongated, the discal bifid spot 
subtriangular, no pale tawny dot connecting the discal and subapica 
spots; secondaries with the base more narrowly orange (the orange 
area only occupying the basal third of the wing), discal oval spot 
smaller, less distinctly divided : body below brighter in colour, abdo¬ 
men banded with orange down to the anus; wings below nearly as 
above: expanse of wings 37 millims. 

Moreton Bay (Gibbons). Type, B.M. 

The type of If. annulata is in the Banksian cabinet, and agrees 
with an example which we have from Sidney. 

We have two examples, registered u NT. E, coast of Australia,” 
which seem to be referable to If. cingulata, 

2. H. HUM ERA LIS, n. Sp. 

Allied to the preceding species, but smaller; head orange, with a furcate 
spot on the crest; thorax blackish, teguhn orange ; abdomen orange, 
the segments edged with black; primaries as in the preceding spe¬ 
cies; secondaries with the basal half pale orange, apical half black- 
brown, a large bifid subapieal pale orange spot scarcely separated from 
the basal area: wings below as above ; expanse 29 millims. 

N. Australia (Elsey). Type, B.M. 

A IL NIGIIICEPS, n. sp. 

Nearly allied to IL annulata y same size and general appearance; head 
entirely black above, frons orange; thorax black, abdomen black nar¬ 
rowly banded with orange: wings black, spotted with pale tawny 
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hyalinespots of primaries almost precisely as in H. annulata 5 se¬ 
condaries with only the basal two fifths pale tawny, no black clot below 
origin of first median branch; postcellular bifid spot very large : ab¬ 
domen below having all the segments handed with orange as above; 
wings as above : expanse 44 milium. 

Hunter River ( MacgilUvray). Type, B.M. 

As this occurs almost at the same spot with II. annulata, it is 
possible that it may be a curious modification of that species. 

4. II. INTKNSA, O, Sp. 

Allied to the preceding, much smaller, wings narrower, coloration alto¬ 
gether darker ; all the wing-spots deeper tawny and considerably 
smaller: expanse of wings 29 to 36 milliins. 

Sidney (Lambert), Australia ( Hunter, MacgilUvray, §c.). Type, B.M. 

This is one of the most distinct-looking species of the H. annu¬ 
lata group; we have seven specimens in the British Museum. 

5. H. INSULARTS, n. sp. 

Head deep orange, crest with a transverse brown line; antennae black, 
greyish at the tips; thorax blackabdomen orange, with the anus 
and six transverse bars black; wings black; primaries with five orange 
spots arranged much as in H. interna, but smaller, opaque, the two 
below median nervurc only separated by a slender brown streak ; the 
lower discal spot bifid ; secondaries with basal third, and a small spot 
above end of cell, deep orange: below as above : expanse of wings 85 
millims. 

Barnard Isles (MacgilUvray). Type, B.M. 

This species is more nearly allied to the type II. bicolor of 
Walker than arc any of the other species of this group. 

The arrangement of the genera of Thyretiuro seems to be JSu- 
tomia, j Epitoxh, Pseudonaclia, Asinusca, Ilydrma, Psichotoe, Tria~ 
nura (n. gen.), Procotes (n. gen.), Notioptera (n. gen.), Tkyrassia 
(n. gen.), Balatcsa, Artona, Bintha, Tascia, Salwinca , Pliacum, 
Thyrcf.es, ? Apisa. The last-mentioned genus differs from the 
others in its more hairy body and longer palpi, which, together 
with, its, pale greyish coloration, induced 'Walker to place it at 
the end of the Liparidse; but in all other respects it resembles 
Thyretm. See also South-American genera (posted). 

Thiakeura, n. gen. PL XXVIII. fig. 3. 

Nearly allied to Ilydrma, but at once distinguished by the ar¬ 
rangement of the branches of the median nervure in secondaries, 
the third median (of Ilydrma ) having passed round to the disco- 



354 


mb. a. g. butlee on the 


cellular nervure, thus forming a radial nervure and leaving only 
two true median branches. Type, T. subaurata , "Walker. 

1. Trianeuea subaurata = Glaueopis subaurata, Walker , L. B. 

p. 149. 

Syntomis subaurata. Walker, p. 1593. 

2. T. pr a vat a = Syntomis pravata, Moore, 

3 . T. Moorish, n. sp. 

Bark brown, an orange band at base of abdomen, and two orange 
lateral spots on pectus : primaries with a large spot within cell, a 
smaller oval spot below median nervure and between the first and 
second branches, and an elongate interno-median patch hyaline 
white; two bifid discal spots, the upper one cut by the subcostal fork, 
the lower by the third median branch ; secondaries with a trifid (nearly 
central), hyaline white spot, resting upon the abdominal margin at 
its lower extremity : expanse of wings 22 millims, 

Bombay (two specimens). Type, coll. F. Moore. 

This pretty little species differs from the other two in the genus 
in the angulated character of the discocellular. It somewhat re¬ 
peats the colour-characters of Syntomis. 

G-enus Psichotoe, Boisd, . PL XXVIIL fig. 7. 

Allied to Hydrusa ; head small, antenna? minutely serrated; 
thorax and abdomen broad, the latter hairy behind ; wing semi- 
hyaline, neuration almost as in Hydrusa « Type, P. dmaueelii. 

1. Psichotoe Dcjvaucelii, Boisd. Zyg. pi. 8. fig. 5 (1829). 

Body black, abdomen with a spot at base and the fifth segment orange- 
yellow ; front of pectus below testaceous : wings greyish hyaline, the 
veins, costae, and bases brown ; extreme outer marginal edge black: 
expanse of wings 19 millims. 

Calcutta. Coll F. Moore. 

There is a large example of what I take to be this species in 
Mr. Moore’s collection from Scinde; it is in the collection of the 
British Museum, from Darjeeling, with ’Walker’s MS. name 8. 
nigrita attached, 

2. P, INCIPIENS. 

Syntonis incipiens, Walker, Lep. Bet. SuppL i. p. 58 (1864). 

S. India ( Walhouse ). Type, B.M. 

The genus Tasema , Walker, placed by that author next to Psi¬ 
chotoe f seems closely allied to Procris', the antennae are of the 
same construction. 
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Pro cotes, n. gen. PL XXVIII. fig. 1 . 

"Wings narrow, cell of secondaries wide, partially divided by a 
recurrent nervure ; one radial; discocellulars forming a conti¬ 
nuous concave angular line, and equal in length ; second median 
branch trifurcate, the forks emitted from its lower margin at re¬ 
gular intervals, thus dividing it into three almost equal lengths. 
Type, P. diminuta , "Walker. 

1. Procotes diminuta. Walker = Euchromia (Endera) diminuta, 
Walker , L. H. p. 230. 

Syntomis diminuta. Walker , l . c. p. 1592. 

Ngtioptera, n. gen. PL XXVIII. fig. 2. 

Wings moderately broad, cell of secondaries wide, partially di¬ 
vided by a recurrent nervure emitted from the middle of the 
lower diseocellular; one true radial, the lower radial being placed 
at the end of the median nervure, thus forming a fourth median 
branch; upper diseocellular short, oblique,lower twice as long, 
angulated in the middle, the two together forming a zigzag line. 
Type, JSF. dolosa , Walker. 

h Notioptera dolosa =ss Syntomis dolosa, Walker, Lep. Bet . p. 1594. 

2. N.? glaucopoides = S. glaucopoides, Walker, Lep. Bet. Suppl. 
p. 69. 

3. N. strigosa = S. strigosa, Walker, Lep. Het . Suppl. p. 69. 

4. N. ? expansa = S. expansa, Walker, Lep. Het. Suppl p. 73. 

Thyrassia, n. gen. PL XXVIII. fig. 0. 

Nearly allied to the preceding, but with not only the lower 
radial but also the third median branch emitted near together 
from the lower diseocellular ; the continuous line of the disco¬ 
cellulars also less zigzag. Type T, aubcordata , Walker. 

1. Thyrassia suBCORDATA=Syntomis subcordata. Walker, Lep. Bet . 
p. 132. 

Balat2ea, Walker * 

1. Balatasa agerioides, Walker, Lep . Het. Suppl i. p. 110 (1864). 
Northern China. Type, B.M. 

I rather doubt the propriety of separating this genus from 
the next; for though slightly different in coloration, its large- 
palpi seem to be its chief structural distinction; the pattern of 
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the wings is very similar: both sexes are in Mr. Moore’s collec¬ 
tion from North China. X think llhupJiidocjiutLlut saticeforniis ot 
Felder is the same species. 

Greiius Artona, Walker . PL XXVXXX. fig 14. 

Secondaries with two subcostal and three median branches ; a fine 
radial nervure equally dividing the discocellulars and recurrent 
within the cell to near the base of the median nervure ; the disco- 
eellulars together forming a distinct angle; connecting alary 
bristle very long: antenna) of male strongly pectinated, of 
female filiform, flattened below, and rather thick, with the 
apical segments attenuated and ending in a species of clams. 

1 . Artona discivitta, Walker , Lep. Met. ii. p. 140, n. 1 (1854). 

N. India (Stephens). Type, B.M. 

In Mr. Moore’s collection from S. India. 

2. A. zebraica, n. sp. 

Size of the preceding species, but nearly allied to A. Walkeri ; from the 
latter it chiefly differs in its smaller size, the paler colour and smaller 
size of till the yellow spots and patches on the wings, and the yellow 
bands and streaks on the body, and the triangular form of the abdo¬ 
minal bands : the abdomen of the male below is nearly white: ex¬ 
panse of wings 1(> to 20 millims. 

Almorah (Boys), Massuri (Leadbeater ), N. India (Reid). Type, B.M. 

3. A. Walkeri. 

Syutomia Walkeri, Moore , P.Z, S. pi. 60. fig. 10 (1850). 

db $• Java. ’ ' Type, B.M. 

4 . A. niorbscens, n. sp. 

6 * Closely allied to the preceding species, same size, ami nearly the same 
pattern, but almost black, with the yellow markings very pale; the 
spots on primaries rather larger, and the streaks of secondaries muted, 
semitiansparent in front; also a yellow and hyaline-white spot upon 
the costal margin : expanse of wings 22 millims. 

Punjab, hills. ' Type, coll. F. Moore. 

Easily recognized, from the dark ground-colour of the body and 
wings and the very slender pale bands on the abdomen. 

5. A. FULVIDA, n. sp. 

5 . Like a small edition of A. Walkeri , but easily distinguished by the 
coloration of the abdomen, which is oehreous, with a black spot on 
each side at base and anal extremity ; it also differs in having the sub- 
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apical spots of primaries united into a single large remiform spot: 
expanse of wings 21 millims. 

Moulmein (Ctercfc). Type, B.M. 

6. A. H AIN ANA, n. sp. 

5 . Nearly allied to A. Walkeri , but the segments of the abdomen not 
edged with black; the usual subterminal black bar : expanse of wings 
24 millims. 

Hainan, China ( Swinhoe ). Type, coll. F. Moore. 

Doubtless a local form of A. Walkeri . 

7. A. CQNFUSA, n.sp. 

Syntomis Hiibneri (part.), Walker {nee Boisd .), Lep. Met. i, p. 125. 
n. 1.9 (1854). 

5 . Nearly allied to A . Walkeri , but the abdomen oehreous, with a broad 
terminal black band $ anus fringed with oehreous hairs ; spots towards 
apex of primaries connected, forming a large reniform spot, as in A. 
fulvida; secondaries sometimes without the subcostal black dash : 
expanse of wings 25 to 27 millims. 

North India (James). Type, B.M. 

The type of this species bears a label in Mr. Walker’s hand¬ 
writing with the name “Hiibneri ” inscribed thereon * the descrip¬ 
tion (in Lep. Ilet.) does not, however, quite agree with it. A. 
confasa is very like A. hainana. 

Genus Bintha, Walker. 

1. Bintha gracilis, Walker , Lep. Bet . Suppl. i. p. 127 (1864). 
Japan (Fortune). Type, B.M. 


Genus Tascia, Walker . 

1. Tascia finalis = Euchromia (Aclytia) fmalis. Walker , L. H. i. 
p. 245. 

T. chrysotelus, Walker, Lep. Het. vii, p. 1600. 

Port Natal ( Gueinzius). Types, B.M. 

2. T. virescens, n. sp, 

Body dull dark green, with a lateral row of metallic green dots termi¬ 
nating in a carmine dot; anal segments orange, black at the sides : 
wings dark silky green ; primaries with a large oval hyaline-white 
spot within the end of cell; a second large bifid white spot cut bv 
the first median branch; a metallic dot at the base ; secondaries with 
a large hyaline-white spot on the abdominal area; body below dark 
green, with a lateral row of metallic green dots terminating as above 
in a carmine dot; wings dark shining green, fringe purple; prima¬ 
ries with basal half purplish brown : secondaries with two subcostal 
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metallic green spots, one near the base, the other just beyond the 
middle of the wing ; otherwise as above: expanse of wings 35 
millims. 

Port Natal { Gueinzius ). Type, B.M. 

Allied to the preceding species, but very distinct. 

3. T. pulchra, n. sp. 

Body dull dark brown; crest, apex of antennae, back of the eyes and 
collar, metallic steel-blue; second and third segments metallic green 
at the sides, below which all the segments have a line of carmine ; 
wings dark brown, primaries with a quadrifid, slightly tapering, hya¬ 
line-white postmedian band or spot; secondaries hyaline-white at 
base ; discoidal spot and a spot below centre of median nervure bright 
metallic blue : below dark dull brown, Irons and thorax spotted with 
steel-blue; primaries with a dash of metallic blue in the cell; secon¬ 
daries with basi-costal area and a subcostal spot beyond the middle 
metallic green 5 the hyaline abdominal area edged with blue; anal 
angle greenish : otherwise as above: expanse of wings 28 millims. 

Congo (Curror). Type, B.M. 

4. T. instruct a=E uchromia (Amycles) instructs, Walker, hep. Met . i. 
p. 254. 

Sierra Leone (Morgan) . Type, B.M. 

5. T. c uprea = Syntomis cuprea. Walker, hep. Met. vii.p. 15.95. 

India. 

There is a species allied to this in Mr. Moore’s collection. 

6 . T. quadrxcglor = Syntomis quadricolor, Walker, hep. Met. vii. 
p. 1596*. 

India. 

I have seen this species in Mr. Moore’s collection. 

Genus Saliunca, Walker. PL XXVIII fig. 17. ' 

1. Saliunca thoracica ==Tipulodes? thoracica, Walker, hep. Met. 
vii. p. 1626. 

S. thoracica. Walker, hep. Met . ISup-pl . i. p. 108. 

Sierra Leone (Foxcroft), Africa (Milne). Types, B.M. 

The examples placed by Walker under Tipulode a and Saliunca 
were described independently of each other. 

2. S. Styx— Zygsena stvx, Fabrieius, Sp . Ins. ii. p. 166. n. 52. 

Africa. Coll Banks. 

Closely allied to the preceding species. It has no connexion 

whatever with the species referred to it by Walker. 
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3. S. aurifrons, Walker , Lep. Tlet. SuppL i. p. 10.9 C1R64). 

Sierra Leone (Foxoroft). Type, B.M. 

One of the most beautiful of the Zygaenidfe. 

Genus Pitacusa, Waller. PL XXYIII. fig. 15. 

1. Phacusa tenebrosa = Glaucopis fPbaeusa) tenehrosa, Walker » 
Lep, Het. i. p. 150. 

Syntomis tenehrosa, Walker , Lep. Het. vii. p. 1592. 

India (Stevens). Type, B.M. 

2 . P. Crawfuedi=s Svntomis Crawfurdi, Moore, P. Z. S. 1859, pi. 60. 

fig. 11. 

Java ( Horsfield ). Type. B.M. 

Genus Thyretes, JBoisduval. PL XXYIII. fig. 11. 

1. Thyretes hippotes = Sphinx bippotes. Cramer , Pap. Exot. iii. 
pi. 286. f. A. 

Cape of Good Hope. d? 5» B.M. 

2. T. caffiu, Wallen gren, Kongl. Sven ska. Vetensk . A had. Handl. v. 
p. 11. 

South Africa. 

Rather smaller in both sexes than the preceding species. 

3. T. Montana, Boisd. Voy . de Deleg. ii.. p. 597, et Wallengren, 
op. eit. 

East Caffraria. 

4. T. Monteiroi. n. sp. 

Body ochre-yellow, eyes, antennae, centre of dorsum, and edges of ab¬ 
dominal segments black-brown, a line down each side of the abdomen 
of the same colour: wings dark brown ; a testaceous hyaline band 
from centre of inner margin, round lower edge of cell, to lower radial 
nervure, cut by the median branches into four unequal parts ; a semi¬ 
circular spot of the same colour within the end of the cell, and another 
oval spot near apex ; secondaries with the basal half irregularly testa¬ 
ceous hyaline ; an oval bifid disco-submarginal spot of the same colour, 
cut by the third median nervure: below nearly as above: expanse of 
wings 30 millims. 

Ambriz (Monteiro). Type, B.M. 

A very pretty little species. 

G-enus Apisa, Walker. 

1. Apxsa canescens, Walker , Lep. Het. iv, p. 917, n. 1 (1855), 

South Africa (Argent). Type, B.M. 

LTNN. .TOTTTTN.—ZOOLOGY, YOL. XTt. 26 
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As I have already said, I feel somewhat uncertain as to the posi¬ 
tion. of this genus, although X believe it to be allied to Thyreiets . 

Subfamily PHAUDINJE * 

The genera Plumelet, Odozanct , and a new genus from Japanf 
will, X think, form a distinct subfamily; I shall not, however, go 
into this group in the present paper, excepting to enumerate the 
species of Plumelet :—-1. P.Jlammam, Wlk.; 2. P. Fortunei, XL-Sch. 

( triadim , Walk.); 8. P. rnahisa , Moore ; 4. P. smnatrensis, "Wlk. 
5. P. tenceipennis , Wlk. 

The following genera would, X think, be best referred to the 
Thy retinae as an American subgroup: they all have the primaries 
opaque, and have six nervures branching from the discoidal cell 
of secondaries, two subcostal branches, one radial, and three me¬ 
dian, the latter four following at about equal distances from each 
other ; one genus, Aglaope of Walker (nec Latreille), Harrisina 
of Packard, has radiating terminal brushes to the abdomen in the 
male, and a very slender body. 

Genus Urodus, Her rich-Schaffer. 

1. Urodus monura, Herrich-Scluiffer , Auss. Schmett, i. fig. 2191*. 

Para (Bates). 15.M. 

2. U. xylophila, Herrick-Schaffer, Auss. Schmett . i. fig. 220. 

Venezuela. 

X am doubtful as to this species being congeneric with the 
type. 

Genus Pampa, Walker (restricted). PL XXVIII. fig. 13. 

L Pam pa mystic a=E uehroraia (Pampa) mystica. Walker, Lep. Ret . 
i. p. 239. 

Honduras (Dyson). Type, B.M. 

2. P. IN v A HI a *Euehrom ia (Pampa) invaria, Walker , Lep. llet, b 
p. 240. 

Santarem (Bates). Type, B.M. 

Genus Harrisina, Packard. PL XXVIII. fig. 5. 

Aglaope, Walker (nec Latreille .). 

1. Harrisina Americana = Aglaope americana, Boisclin Griff. An. 
Kingd. 

Georgia (E. Doubled ay). B.M. 

* Wings rather narrow and elongated, antenna filiform or pectinated, 
f Abdomen terminating in long radiating hairs. 
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2, 11. FULVINOTA, 11. S|5. 

5 . Closely allied to H. americana 9 but larger, with a conical fulvous 
spot at end of cell in primaries ; the collar only fulvous at the sides * 
the abdomen greenish, with the basal segments margined laterally 
with fulvous : expanse of wings 31 millions. 

Espiritu Santo (Higgins). Type, B.M. 

The following germs appears to me to belong to the JEgeriicUe, 
or at any rate Walker’s species. Felder’s may be a Urodits , but 
is, I think, congeneric with Walker’s. 

Genus Polyphleeia, Felder. 

1. Polyphlebia ATYCHioiDES, Felder , Reise de Nov. Lep. iv. pi. 
102. fig. 38. 

2, Polyphlebia? BUPRESTOiDES=AeIytia buprestoides, Walker , 
Lep. Het. Suppl. i. p. 101. 

Para (Rates). Type B.M 

Subfamily EUC1IEOMIIX2E. 

Antennae of males pectinated, secondaries with the cell termi¬ 
nating at each extremity in a simple fork, that is to say, the sub¬ 
costal and median nervures each terminate in two branches diver¬ 
ging from one point*. 

Section a. Wings opaque. 

Group a . a. First median branch in secondaries forked at its outer extre¬ 
mity, anal valves of males expanded and prominent . 

Genus Empyrettma, Hiibner . PL XXVIII. fig. 19. 

1. Empyeeuma lichas, Fabric. 

Haiti, Cuba, Honduras. B.M. 

2. E. pugiontr, Linn. 

Jamaica. B,M* 

Group a, b. First median branch in secondaries simple, anal valves of 
male normal. 

Genus Histioea, Walker. PL XXVIII. fig. 21, 

* Abdomen with based cream-coloured band. 

1. Histioea cepheus, Cramer . 

Venezuela. B.M* 

* PseudospheMopfera is an exception; for here the branches of the median 

nervure are emitted normally, although the first branch is absent, leaving only 
two. 

26 * 
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2. II. Meldol^, n. sp. 

II. bellatrix, var., Waller , Lep. Met. i. p. 218 (1854). 

Differs from H. bellatrix (the type of which is an abnormality) in the 
presence of three (instead of one) red streaks parallel to the inner 
margin of primaries, the postmedian testaceous band converted into 
three or four spots forming a tapering series towards costa, the red 
costal streak continued nearly to apex, the red markings of seconda¬ 
ries more contracted, the lateral metallic green spots on the abdomen 
larger: expanse of wings 52 to 67 millims. 

Trinidad, coll. Meldola; Venezuela ( Dyson Beeler). B.M. 

3. H. bellatrix, Walker. 

Venezuela. Type, B.M. 

4. TL Colqmbije, n. sp. 

Primaries as in H. bellatrix , excepting that the postmedian band is 
yellower and twice as broad; secondaries with the red spot smaller 
and separated from the interno-tnedian red patch, almost as in H. 
cepkeus s the creamy abdominal patch smaller: expanse of wings 68 
millims. 

New' Granada (Stevens), Type, B.M. 

mm Abdomen without a basal cream-coloured band, 

5. H. AMAZOKICA, n. sp. 

Allied to the preceding, but the postmedian band more oblique and 
slightly narrower, the spot at end of cell smaller, the red streaks on 
costal and internal areoles more slender and less distinct, the red spot 
of secondaries narrower and distinctly trifid; no red streak on interno- 
tnedian area, and no internal creamy streak; the pterygodes entirely 
black ; the abdomen without a cream-coloured band: expanse of 
wings 59 to 72 millims. 

Ega and Villa Nova (Bates), „ Eastern Peru (Degand), Type, B.M. 

Allied to K. proserpina, but the primaries of the IL bellatrix 
type. 

6. II. infeuioris, n. sp. 

Primaries as in H. amazonica , excepting that the creamy spot in the ceil 
is larger; secondaries with the scarlet streak reduced to two or three 
little spots, as in H, proserpina: expanse of wings 62 to 66 millims. 

Lower Amazons (Wallace). Type, B.M. 

Perhaps a variety of the preceding, but certainly intermediate 
iu character between it and R. proserpina. 


7. H. proserpina pHubner. 
Brazil. 


B.M, 
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8 . 11. paulina, Walker. 

St. Paul. 'Type, B.M. 

In this last species the secondaries are entirely* black. 

Genus Euohromia*, ILubner. PL XXYIII. fig. 20. 

Synonyms. Phalanna, Hira, Glaucopis (pari.), ETegella, Hip- 
pola (part.)* 

L Euchromia lethe, Fabric. = Euchromia (Hira) letlie, Walker, 
L. FI. p. 221. 

Natal, Cape, Madagascar. B.M. 

The Sphinx eumolphos of Cramer and Glaucopis Folletii and 
formosa of Boisdaval are synonymous with the above species. 

2. E. sperchius, Cramer— Eueliromia (Hira) sperchius, IFnfer, L. H. 

p. 220 . 

Congo, Angola, and Sierra Leone. B.M, 

This is doubtless the western, and south-western represen¬ 
tative of JE. letlie. 

3. E. interstans— Euchromia (Hira) inters tans, Walker , L. H. 

p. 221 . 

Ashanti. Type, B.M. 

This species appears to be restricted to Ashanti, the form 
from Sierra Leone being distinct. 

4. E. leon is, u. sp. 

Smaller and more brightly coloured than JEJ. inters tans, the metallic 
spots being all brilliant green, and the yellow spots on the wings 
more golden in tint; primaries with the large, basal, bifid, yellow 
patch larger and more oblique, postmedian quadrifid band slightly 
narrower; basal yellow spot of secondaries more distinct: expanse of 
wings 45 millims. 

Sierra Leone (Foxcroft 4’ Morgan). Type, B.M. 

Mr. Walker, as in many other instances, enumerated the ex¬ 
amples of this species first, under JEJ. inter stems ; they, however, 
represent his var. ft. 

5. E. IIorsfieldii = Phalanna Horsfieldii, Moore , P. Z. S. 1859, p. 200. 

Java (Horsfield). Type, B.M, 

6 . E.- madagascariensis = Glaucopis madagaseariensi s, BoiscL 
Madag. 

Madagascar. 


E. sperchius, CV. 
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7. E. A FKICANA, 11. Sp. 

Euehromia (Kira) madagascariensis, Walker (nee Boisduval ), hep . 
He/. i. p. 222, n. 29 (185-4). 

Allied to E. Hontfieldii, from which it chiefly differs as follows Second 
pule baud of abdomen scarlet above instead of buff ; primaries with 
basal half of wing golden yellow, red at base, not impinged upon by 
black projections from the subcostal or submediau nervines; post- 
median quadritid band or spot narrower and golden yellow ; seconda¬ 
ries golden yellow, with a broader apical black border ; abdominal 
margin not throwing out a black projection to end of cell, as in E. 
Horsfieldu , base reddish instead of whitish : expanse of wings 44 to 
52 minium. 

Natal ( Gueinsins tf Becker), Zoolu [Anyas). Type, B.1YL 

This species is entirely distinct from JE. mculagaseariensis. 

8 . E. CELEB EX 8IS, 11* Sp. 

Allied to E. polymelia, but differing as follows :—reddish instead of white 
spots on the shoulder*; basal band of abdomen cream-coloured above 
instead of scarlet, blue bands of abdomen becoming snow-white at the 
sides, the double scarlet band broadly margined with white on both 
sides below; primaries with the subbasal oehreous spot widely sepa¬ 
rated from the central band, and the large subapioal oehreous patch 
narrower and divided in the centre by a black line : expanse of wings 
4b millims. 

Celebes [Wallace). Three specimens, B.M. 

A very distinct and beautiful species. 

9. E. polym ena = Sphinx polymeria, Linn. S. N. ii, p. 806. 

North India, Oanara, South India, Ceylon. B.M. 

10. E. PRATERNA, II. sp. 

Closely allied to the preceding, but the blue bands on abdomen obsoles¬ 
cent ; the sixth segment (succeeding the two scarlet bands) edged 
with scarlet instead of blue ; expanse of wings 47 millims. 

Moulmein [Clerck). Type, B.M* 

II* E. ORIENTA LIS, 11 . sp. 

Allied to E. polymeria , but the spots on the shoulders reddish, the blue 
hands obsolescent, the fourth, fifth, and sixth segments of the abdo¬ 
men entirely scarlet, and the seventh segment edged behind with 
scarlet: expanse wings 47 millims. 

North India (Janies). Type, B.M. 

12, E. laura, n. sp. 

Allied to E. polymem , but the spots on the shoulders blue, the blue 
bands dull, the fourth, fifth, and sixth segments of the abdomen en~ 

* This is, however, occasionally the case in E, polymena. 
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tirely scarlet, the seventh segment black; ochreous spots on basal 
area of wings obsolescent: expanse of wings 48 millims. 

East India {Argent). Type, B.M. 

13. E. siamensis, n. sp. 

Allied to JE. polymeria , but the fourth, fifth, sixth, and seventh segments 
scarlet; anus blue-black : expanse of wings 46 millims. 

Siam {Bowring). Type, B.M. 

14. E. semiltjna = Euchromia (Fregella) semiluna, Walker , L. H. 

p. 2 / 2 . 

-- ? Type, B.M. 

15. E. thelebas== Sphinx thelebas, Cramer, Pap. Exoi. pi. 150. 

N.E. coast of Australia. B.M. 

Perhaps a variety of JE. ganimede ; Cramer’s locality is (almost 

certainly) incorrect. 

16. E. isis=Glaucopis isis, Boisduval , Astrolabe , p. 193. 

Oceania. 

17. E. ganymede = Glaueopis ganymede, Doubl. Lori’s Disc. App. 
pi. 3. 

Australia {Bring fyc.'), Lizard Island ( Macgillwray ). B.M. 

18. E. irijs =; Sphinx irus, Cramer , Pap. Exot. pi. 368. 

Ceram, Dorey, Gilolo, and Celebes {Wallace). B.M. 

The G . iritis (sic) of Boisduval is identical with this species. 

19. E. ccELiPENNis=Hira coelipennis, Walker , L. H. Suppl. p. 99. 

Amboina {Type). B.M. 

This may, I think, he the G. hourica of Boisduval. 

20. E. cenone, n. sp. 

Allied to E. arnica , but the collar scarlet instead of metallic green, the 
shoulders yellow instead of green, the basal segment of the abdomen 
yellow instead of creamy white, the second segment with a yellow lateral 
spot, the third with a scarlet lateral spot, the fourth and fifth above 
(and the third to fifth below) broadly banded with scarlet, the sixth, 
seventh, and anus green behind 5 wings black with hyaline white 
spots, as in E. arnica , but broader: expanse of wings 44 millims. 

Solomon Islands (Denham). ' Type, B.M. 

We have two examples of this beautiful species in bad' con- 
dition. 


21. E, AiuucA=Hira arnica, Walker , hep. Met. Suppl , i. p. 98. 

Am (Wallace). Type, B.M. 
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22. E. RUBiuuoLLis=Hira rubricollis, Walker , Lep. IfeU 
p. 99. 

Aneiicimi, New Hebrides. Type, B.M. 

Genus Euiiota, Walker, 

1 . Eurota picTA=Eurata pictula, Walker, L. H. i. p. 181 = picta» 
H.-Sch. 

Venezuela. B.M. 

2. E. HERHicHii = Glaucopis sericaria, H.~Sch. Auss. Schm. fig. 229. 
This is certainly distinct from the G, sericaria of Perty. 

Genus Syntqmexda, Harris . P3. XXVIII. fig. 10. 
Hippola, Walker. 

1. Syntomeida sericaria =Glaucopis sericaria, Perty, Delect, pi. 
31. fig. 14. 

Minas. 

2. S. msTRio = Glaucopis liistrio, Guerin, Ic. Reg. An. p. 502. 

Bolivia. 

3. S. ALBIFASCIATA, 11. Sp. 

Nearly allied to S. melantlms , but smaller, and with all the spots on the 
thorax and bands*on the abdomen creamy-white instead of scarlet: 
expanse of wings 39 millims. 

Honduras [Dyson). Type, B.M. 

4. S. melanthus=S phinx melantlms, Cr. pi. 248. fig* C. 

Nicaragua, Guatemala, Venezuela. B.M'. 

5. S. iroMCEiE==Glaucopis (Syntomeida) ipomocm, Harris , Descr. 
Sph . 

Georgia. 

This appears to be quite distinct from S.feroic. 

6. S. ferox= Euchromia (Hippola) ferox. Walker , L, H. p, 223, 
Glaueopis euterpe, H.-Sc/i. Aussereur Schm . fig. 430, 

'United States. Type, B.M. 

7* S. ca pi strata=Z ygsena capistrata, Fabric. Sp. Ins , p, 165. 
Liemocliaris selecta, H.~Sch. Aussereur Schm. fig*. 256 . 

Brazil. B.M. 

8. S.? epijlai s=:Euchromia (Hira) epilais, Walker, L. H. p. 227. 

Honduras [Dyson). Type, B.M. 

9, S.? tin a = Euchromia (Tipulodes) tin a, Walker , hep. Hef.i. p. 233. 




LEPlDOrrEJttA OF THE FAMILY Z Y GLEKimE. 


867 


Splienoptera Batesii, Felder , Reise der Nov. hep . tab. cii. fig. 35. 

Rio Grande (Becker). Type* B.M. 

GrenuB Enbera, Walker. 

1. Endera vuLCANUs=Euchromia(Endera) vulcanus, Walker , L. H. 
p. 228. 

Glaucopis vulcanus, H.-Sch. Ausl. Schn. fig. 295 

Mexico. Type, B.M. 

2. E. sa ulcyi = Glaucopis sauleyi, Gudrin, Ic. Reg.Anim. p. 502. 
Calonota? niveifascia, Walker, L. if. vii. p. 1628. 

Marfcinico (Guerin), -? B.M. 


G-enus Eupyra, Herrich-Schaffer. 

1. Eupyra principalis, Walker, hep. Bet. Stippl. i. p. 97. 

Mexico. Type, B.M. 

2. E. regalis, H.-Sch. Aussereur. Sclmett. i. pi. 13. fig. 57» 

Quito. 

Allied to the preceding species. 

3. E. ignita, H.-Sch. Aussereur. Sclmett. i. pi. 13. fig. 55. 

Eucliromia (Chrysoeale) ignita. Walker, Lep. diet. i. p. 209. 
“Venezuela” (Herrick-Schaffer), Bogota (Isaacson). B.M. 

4. E. im peri a Lis, H. Sch. Aussereur. Schmett. i. pi. 13. fig. 54. 
Venezuela. 

5. E. FLGRELLA==Ciirysocaie fiorella, Butler, Ann. Sp Mag. 4th S. xii. 
p. 227. 

Huasampilla, Peru ( Whitely). Type, B.M. 

Nearly allied to the preceding species, but much more brilliant 
iu colour. 

6 . E. plebeia, Herrick-Schaffer, Aussereur. Schmett. i. pi. 13. fig. 56. 
Eucliromia (Chrysocale) opulenta, Walker, Lep. Met. i. p, 210. 

‘ Caracas” ( Herrick-Schaffer), Venezuela (Dyson). B.M. 

Gremus Triciiela, H.-Sck. 

Euope, Walker. 

1 . Trichela tolumensis. Her rich-Scheffer, Aussereur . Schmett. i. 
pi. 13. fig. 53. 

Eucliromia (Enope) birsuta, Walker , Lep. Met. i. p. 208. 

Bogota. 


B.M. 
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2 . T. fenestrata= Sphinx feuestrata, Drury, 111. i. pi. 25. fig. 3. 
Jamaica. 

I doubt tlie S. fenestrata of Stoll being conspecifie ; it seems to 
have rather the character of Procalhjpta , n. gen. 

The following genus was restricted by Walker before Grote 
suggested S. thetis of Cramer as its type. 

Genus Calonotos, Iliibner. 

Section Autqchloris, Hiibn . 

Mystrocnexne, Il.-Sclt. 

1. Calonotos almon= Sphinx altnon, Cramer , Pap. Exol. iii. pL 224. 
fig. F. 

Surinam. 

This is the type of Hubner’s Antocldoris ; but C. phlegmon is the 
type of Calonotos. 

2. C. gem in at a = Mystrocneme geminafca, Iferrich-Schafer, Ausser- 
eur. Schmett . i. fig. 419. 

Eucliromia (Calonotos) varipes, Walker , L. H. i. p. 235. 

Para. B.M. 

I think the Cabnota perspiem of Walker must be this species. 

Section Calonotos, Hiibn. 

Lsemocharis {part.), H.-Sck. 

3. C. ph legm on= Zygoma phlegmon, Fubncius , Sp. Ins. ii. p. 160, 

Para. (Bates). B.M. 

I believe the Q. interrupia of Walker to be this species. 

4. C, nexa = Lsemocharis nexa, Herr.-Sch. Auss. Schm . fig. 254, 

Santarem and Villa Nova (Bates), Santa Marta (Bouchard). B.M. 

Section Sbkenobtera, Felder. 

Lsemocharis (part.\ IL-Seh. 

5. C. helymus= Zygsena helymus, Fabricius, Sp. Ins, ii. p. 162, 
Glaucopis aterrima, Sepp, Ins, Sarin, pi. 97. 

Demerara. B.M. 

6 . 0. s e rice a =Lsemocharis sericea, H,-Sch. Auss . Sc km . fig. 258. 

— ? B.M. 

7. C. TRiANGULiPBRA=sSphenoptera triangulifera, Felder, Noth Raise, 
pi. cii. fig. 34. 
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8. C. AUKATA=Eucbromia (Macroeneme) aurata, Walker , L. H. 
p. 250. 

Venezuela. Type, B.M. 

9. C. EACUS=Sphinx eaeus, Cramer , Pa/?. Pa’oA iv. p. 357. 

Pseudomya errans, Hilhner, Verz. p. 124. 

Surinam ? 

10. C. NYCTEUS= Sphinx nycteus, Cramer , P&p. Ezcot. iv. pi. 325. 

•%.F. 

Euchromia (Hippola) apricans. Walker , L. H. i. p. 224, 

Venezuela (Becker). B.M. 

11. C. ? VESPA=Pseudophea vespa, H.»Sch. Auss. Schmett. fig. 426. 
Para. 

« Excepting in the form of the abdomen, this species has quite 
the aspect of a Sphenoptera. 

Genus Amycles, Hcrrich-Schaffer. PL XXVIII. fig. 18. 

1. Amycles t en eb ro s a = Euchromia (Pampa) tenehrosa, Walker , 
L. H. i. p. 240. 

Para (Bates). Type, B.M. 

2. A. postica = Pampa postica. Walker , L. H. vii. p. 1630. 

Santarem (Bates). Type, B.M. 

3. A. flavifascia, Heme A- Schaffer, Auss. Schmett. fig. 231. 
.Euchromia (Pampa) aliena, Walker , hep. Het. i. p. 241, n. 68. 

Para and Ega (Bates). B.M. 

Genus Psoloptera, n. gen. 

Allied to Calonotos and Amycles ; differs from the former in its 
more strongly plumose antennae, and from the latter in the 
branches of the subcostal and median nervures of secondaries not 
being emitted from a footstalk. Type, P. thoracica, Walker. 

1. Psoloptera th on acica = Euchromia (Autocliloris) thoracica. 
Walker , L. IL i. p. 243. 

Ega (Bates). * Type, B.M. 

2. P. LEucosTrcTA=Glaucopis leucosticta, Hiibner > SammL i. pi. 69 
(1806), 

Para (Bates # Smith), Santarem (Bates). B.M. 
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Gretms Saur.ua, Boisducal. 

1. Saurita cryptole uca=E ucliromia (Pampa) crypfcoleuca, Walker , 
L. H. i. p. 239. 

Para [Bates). Type, B.M, 

2. S. cass andra= Sphinx cassantlra, Linnaius , S. N.ii.p. 803. 

Venezuela {Becker fy Dyson). B.M. 

This species was placed by Mr. Walker under Calonotos: it is, 

however, clearly distinct from that grop, and Dr. Boisduval has 
done well in making a genus for its reception: in the general 
form and coloration of the body it resembles Felder's genus 
Momoeocera. 

Grenus PsEunospnENOPTERA, n. gen. PL XXVIII. fig. 4. 

Closely resembling Calonotos (Section Sphenoptera ), but easily 
separated by the neuration of secondaries, the two median 
branches not being emitted in the usual way from one point, 
inasmuch as the first branch leaves the nervure before the end of 
the cell, also in the subcostals being placed upon a footstalk. Type 
Bse ud osph enop ter a basa Us , W a 1 ker. 

1. Pseudosph enovtera basalis = Eucliromia (Macrocnciue) basalis. 
Walker, Lep. llet. i. p. 251. 

Ega (Bates). Type, B.M. 

Very like C. mjeteus of Cramer. 

(wenus IeuoitiA, n. gen. PL XXVIII. fig. 9. 

Wings long and narrow; nearly allied to Calonotos ; but the 
branches of the median nervure in secondaries placed upon a 
long footstalk, and the lower cliscoeellular receding. 

Type I. (juadrigutta . 

1. Ichoria quadrigutta = Euchromia (Aclytia) quailvigutta, Walker, 
L. H. i. p. 215. 

Mexico (Harhceg). Type, B.M. 

2, I. tricincta = Glaucopis tricinefca, Herrick-Sch. Auss . Schmett. 
fig. 300. 

Brazil. 


3, L? con cis a = Eucliromia (Autochloris) concisa, Walker , Lep. Met. i, 
p. 243. 

Para (Bates). Type, B.M. 
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Genus Macrocosm*:, Hubner. 

1. Macrooneme MAJA=Zyg?ena maja, Fabric hi.9, Maui. Ins. ii. p. 106. 

Para [Smith $ Bates). B.M. 

2. M. LEUCosTiGMA=Glaucopis leneostigma, Perip , Delect, nl. 31. 

fig- 11. 

Para (Bates), Honduras and Venezuela (Dyson). B.M. 

3. M. FERRE A, n. sp. 

Nearly allied to the preceding species; hut the secondaries, instead of 
being black above, are shilling greenish steel-colour, with a black 
border widest at apex; the black spot towards base of primaries is 
less strongly defined: expanse of wings 42 millims. 

New Granada (Children), Espiritu Santo (Stevens). Type, B.M. 

4. M. CUPREiFENNtsj Walker, hep. llet. vii. p. 1632. 

-? (Children). Type, B.M. 

f). M. ESMERALDA, 11. S]). 

Body blackish-brown, irons metallic blue, white on each side ; crest and 
hind margins of eyes blue-spotted, three metallic green spots on the 
thorax, abdomen with a dorsal streak and a lateral macular line of 
metallic green, also a lateral ventral streak of white, basal segment 
below green : primaries above metallic green, base, inner margin, and 
outer, margin dark brown, a black streak in the cell; secondaries 
blue-black: wings below dark brown, primaries with discoidal area 
metallic green; secondaries with costal area to second third of wing 
metallic green : expanse of wings 31 millims. 

Ega (Bates). Type, B.M. 

6. M. rxDisTixcTA, n. sp. 

Allied to the preceding species, but with distinct white spots on the 
shouiders; abdomen bronzy greenish, the metallic green streaks ill- 
defined ; lateral stripes of white spots below well defined, three basal 
segments below metallic green ; primaries with the brown border of 
outer margin broader: expanse of wings 37 millims. 

Para (Bates). Type, B.M. 

7. M. SPLHNDIDA, 11, Sp. 

Head and thorax black, frons white, bluish in the centre, collar spotted 
laterally with blue and white; shoulders with a white spot; thorax 
with three silvery bluish spots in a. triangle, two on meso« and one on 
metathorax; abdomen metallic green, with brighter green dorsal and 
lateral stripes, basal segment black, with green dorsal stripe; glan¬ 
dular drums greyish in front, metallic green behind; palpi below 
fringed with white scales; coxae and sides of femora white; meta¬ 
thorax metallic green; base of venter metallic green margined 
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behind by a semicircular white zone, followed on the posterior seg¬ 
ments by a series of diamond-shaped white dots; wings below black; 
primaries with median ami diseoidal area metallic green, secondaries 
with basicostol area metallic green ; expanse of wings 34 millims. 

Santa Marta {Bouchard). Two examples, B.M. 

Tills beautiful little species is allied to iff. vittata , but is very 
distinct. 

8. M. v ittata — Eucliromia (Macrocneme) vittata, Walker , L. 11. l. 
p. 249. 

Para (Bates). Type, B.M. 

9. M. obscura —Tipulodes obscura, Wallengren , Wien. Monatsschr. iv. 
p. 40. 

Guayaquil. 

Genus Gallicarus, Grate. 

This genus has been well defined by Grote, and contains the 
following species:—-1. C.plumipes, Drury ; 2. C.punctata, Guerin; 
8. C. pennipes , Grote; 4. C. tesanus , Grote. 

Genus Mastigocera (part.), JBoisduval. 

1. Mastigocera cyanea, n. sp. 

Thorax black, with the inner and anterior margins of the tegulre and 
two parallel longitudinal streaks on the pro thorax speckled with bluish 
green scales ; collar blue-green behind; head with two white spots in 
front of the eyes; antennae black, tipped with white; anterior margin 
of the collar with two central white dots; basal segment of abdomen 
black with four transverse white dots, other segments bronzy green, 
white lateral dots on the second and third segments; wings above 
bright steel-blue; primaries with a black oblique spot near base of 
internal area, apex and outer margin diffusely blackish; secondaries 
with costa brown, abdominal area, apex, and outer margin black ; 
body below black-brown, coxae white-spotted, legs steel-blue, the tufts 
of hind legs black, tipped with white; primaries below with basal half 
steel-blue, apical half and inner margin black; secondaries steel-blue, 
the outer margin black : expanse of wings 42 millims. 

Brazil. Type, B.M. 

Although this species has the aspect of a Macrocneme , the tufting 
of the hind legs is that of Mastigocera. 

2. M. pusilla, n. sp. = Euchromia (Macrocneme) iEacus, Walker (nec 
Cramer ), Leg. Het. i. p. 250. n. 86. 

Para {Bates). Type, B.M. 
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21/. pusilla is of a smoky-black colour, the primaries with a central dif¬ 
fused bluish patch extending from near the base to beyond the cell; 
the head and thorax are spotted with white ; and the abdomen is me¬ 
tallic blue-green at the sides and on the basal segments below; the 
last three or four segments are laterally margined below with white; 
the pectus is spotted with green : expanse of wings 28 millims. 

3. M. tarsalis= Horamia tarsalis, Walker , Lep . Het. vii. p. 1633, 

-? (Stevens). Type, B.M. 

4. M. cedipus, Boisduval , Consid. Lip. Guat. p. 81. 

Guatemala. 

5. M. clavxpes, Boisduval , Consid. Lep. Guat. p. 81. 

Mexico ( Boisd.), Venezuela. B.M. 

6. M. TIBIALIS, 11. Sp. 

Head black, frons, palpi, and crest orange ; antenna black with orange 
tips ; pterygodes black-brown, margined in front and internally with 
orange ; collar black-brown, with a pale yellow dot at each side, and a 
third (divided) in the centre; thorax dark purplish brown, with a 
paler line on each side, two orange liturse forming an imperfect semi¬ 
circle in front, and two orange dots behind; basal segment and drums 
of abdomen greyish brown internally, bright ochreous externally, a 
central oblong brown-edged white spot at base $ other segments shi¬ 
ning slate-colour margined with orange, second segment white laterally 
and below $ anus orange : wings dull rusty brown, secondaries with 
basal half dull orange; wings below paler, more orange in tint, espe¬ 
cially towards the base ; pectus dark brown with lateral white spots, 
legs orange, with the knees and proximal ends of the tibiae black; ab¬ 
domen orange, third to fifth segments slate-coloured internally : ex¬ 
panse of wings 34 millims. 

11 aiti ( Twee.dk). Type, B.M. 

Allied to M. clavipes. 

Genus Horama, J Tubner. 

L Ho ram a in cert a, Walker , Lep. Ret. vii. p. 162/. 

--? (Milne). Type, B.M. 

This is such a bad example as to be almost unrecognizable. 

2. II. diffusa, Grote, P. E. S. Phil. 1866, p. 181. 

Horamia (sic) pretellus, Herrich.-Sch, Corr.-Blatt Hegensb. p. 113 
(1866). 

Cuba. 
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3. il. pretus = Sphinx pretus, Cramer s Pap. Pivot. ii. pi. 1/5. figs. 
E, F. 

St. Thomas. B.M. 

4 . II. Grotei, 21. sp. 

Very like II. pretus , but longer in the wing and much deeper in colour ; 
the head yellow, with a transverse black line on the crest; collar 
yellow, margined with black; pterygodes plum-colour, margined 
with orange; thorax clay-coloured, smoky brown in front and behind; 
basal segment of abdomen purple in front, lemon-yellow behind; other 
segments dark clav-colour; second segment purplish opaline in front 
and at the sides, with a very slender yellowish hind margin; third 
segment pale yellow at the sides behind; fourth to seventh very nar¬ 
rowly rosy at the sides; antemiic deep clay coloured, with a black 
band just beyond the middle; outer half of primaries and secondaries 
dark clay-colour, basal area of primaries bright clay-colour ; wings 
below with basal area ochraceous; pectus blackish; coxse purplish, 
with a white margin ; trochanters bright yellow; femora purplish slate- 
colour ; tibiae and tarsi ochreous, last pair of tibiae black at the proxi¬ 
mal extremity : expanse of wings 44 millims. 

Jamaica (Gosue). Two specimens, B.M. 

I have named this pretty species after my friend Augustus E. 
G-rote, the well-known American Lepidopterist. 

Genus Orgtnia, Walker . 

1. Organx a ca lcarata = Euehromia (Orcynia) calcarata. Walker , 
Lep. Met. i. p. 2/4. 

Santarem (Bates). Type, B.M. 

This magnificent hornet-like species is evidently nearly allied 
to the genus Ilorama; it also has many characters in common 
with Isanthrene : the wings are semi-opaque, so that it forms a 
good transition from the opaque-winged to the clear-winged 
group. 


Section b. Wings translucent. 

Genus Isanturene. PI. XXVII. fig. 4. 

1. Isanthrene bompilo!oes= Glaueopis (Isanthrene) pmnpiloidcs, 
Walker , Lep. Met. i. p. 15d. 

Guatemala (Stevens). Type, B.M. 

Before proceeding further with the species referred to Glaueopis , 
I may as well remark that not only is the Eabrician ty pe of the 
genus doubtful, but the name Glaueopis had already been used as 
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a genus of Aves twenty years before it was characterized as a 
group of Lepidopterous insects. 

2. I. flavxcornis= Sphinx fiavieornis, Fabricius , Mant, Ins . ii. 
p. 104. 

Glaucopis (Isanthrene) vespoides, Walker, Lep. Met . i. p. 155. 

Villa Nova and .Para {Bates). B.M* 

3. I. ustrxna, Hiibner, Samml. Eocot. Schmett. figs. 493, 494. 

Brazil ( Mornay 8f Becker ). B.M. 

4,. t. i ncendi aria == Glaucopis incendiaria, Hiibner, Samml. pi. 166. 

Glaucopis (Isanthrene) fiavieornis, Walker (nee Fabr.), L. H. p. 155. 

S. America. B.M. 

5. I. MAXIMA, 11. Sp. 

Nearly allied to I. incendiaria, but larger, with smaller yellow spots on 
the shoulders, only the first three segments of abdomen laterally 
spotted with yellow, dorsal bluish spots larger, ventral white spots 
rather smaller• apical black area of primaries decidedly larger : ex¬ 
panse-of wings 57 millims. 

Rio (J. P. G. Smith). Type, B.M. 

6. I. perboscii== Glaucopis perboscii, Gae'rin, Ic. Reg. Anim. p. 501. 

Cam peachy Bay, 

7. I. basifera. Walker, Leg. Met. Suppl. i. p. 36. 

Bogota., 

Seems allied to 1 incendiaria. 

G-euus Homoeocera, Beider. PL XXVII. fig. 6. 

1. Homceocera crass a, Felder, Reise der Nov. hep. iv. tab. cii. 
fig. 26. 

2. " H. jANSONis=Gymnelia jansonis, Butler, Lep. Bxot. pi. Ixi. 

fig. 17. 

Cartago, Costa Rica {Van Patten). Type, B.M, 

3. H. Stretch n, n. sp. 

Body golden yellow, back of head black, enclosing two large metallic 
blue-green spots; antennae black ($ with a central yellow streak); 
collar with a black spot on each side ; pterygodes with a black margin 
all round; prothorax with two parallel clavate central black stripes 
enclosing metallic green spots in the clavus; metathorax with two 
black-encircled metallic-green spots; hind margin of thorax black; 
basal segment of abdomen narrowly edged behind with black, other 
segments broadly margined behind with black, two metallic blue- 
him. JOURX.—ZOOLOGY, VOL. XII. 27 
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green spots on each segmental band; coxse below with large elliptical 
metallic blue-green spots : segments of abdomen edged with brown 
in the male: wings pale yellowish hyaline, veins and outer margin 
black ; apex of primaries and a triangular spot at anal angle of secon¬ 
daries black : expanse of wings 34 to 36 millims. 

Santa Martha ( Bouchard ). Type, B.M. 

1 bare named this very beautiful species after my friend and 
brother lepidopterist E. IT. Stretch, .Esq., of San Francisco. 

4. TI. REATA, n. sp. 

Allied to H. scintillans, but differing as follows :—all the yellow hands, 
spots, and other markings on the body replaced by rusty-red ones, 
the basal segments of the abdomen below sordid white; apical black 
patch on primaries narrower, and border of outer margin rather wider ; 
expanse of wings 36 millims. 

Santa Martha (Bouchard). Type, B.M. 

5. 11. sci ntillan s=Lsemocham scintillans, Herr.-Sch, Auss. Sclav. 
fig. 244. 

Gkucopis (Pcecilosoma) flavitarsis, Walker, L. H. i. p. 158. 

Venezuela (Hyson). B.M. 

6. H. GEMMXFE3*A = Glaucopis (Gymnelia) gemmifera, Welker, Lcp. 
Met. i.p. 152. 

Venezuela (Dyson). Type, B.M. 

7. H, mela s=Sphinx melas, Cramer, Pap. Exot. i. pi. 45. f. G. 

Surinam. 

Walker’s var. ? does not belong to the genus. 

8. H. Salvixi, n. sp. 

Frons red-brown behind palpi, metallic green above; crest black ; back 
of head black, with two large metallic-green spots; antenna: black, 
encircled with whitish at their origin, collar metallic green; ptery- 
godes black, with a broad internal metallic-green border; thorax 
black, a large bifid green spot in front, and two similarly coloured 
spots behind.; abdomen black, with a lateral decreasing series of me¬ 
tallic green interrupted bands, front margins of first two or three seg¬ 
ments very narrowly edged with testaceous, anal segments deep 
orange: wings testaceous hyaline, veins black, primaries with base, a 
broad apical patch, the apical half of costa, outer and inner margins 
black, a bind metallic green spot at base; secondaries with the mar¬ 
gins and a spot at anal angle black; body below black; coxae and 
trochanters and the inner margin of femora of front legs snow-white, 
front margins of tibiae and hind margins of femora of second and third 
pairs metallic green; tarsi brown: abdomen with a broad semicircular 
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basal white band; lateral metallic green spots; anus orange : expanse 
of wings .38 millims. 

Obispo, Panama (Salvin'). Type, B.M. 

A beautiful and very distinct species, somewhat resembling 
J y heia interna. 

Genus Sarosa, Walker. PL XXYII. fig. 11. 

1. Sarosa SESiiFORMis=:Glauco])is(Sarosa) sesiiformis, Walker , Lep. 
Bet . i. p. 151. 

Venezuela (Dyson). Type, B.M. 

Closely resembles Jlomceocera sciniillans in coloration. 

2. S. acutior = Isanthrene acutior, Felder , Reise der Nov. Lep. iv. 
tab. cii. f. 27. 

Somewhat resembles Mrntca macJiilis. 

3. S. pompilina, n. sp. 

Head and thorax black-brown, frons with four white dots ; collar grey 
prothorax with a furcate grey marking in the middle; abdomen 
blackish slate-colour, with a grey stripe down each side; a few testa¬ 
ceous hairs at the base; palpi black; antenna? deep ferruginous, be¬ 
coming black towards base and apex ; body below browu: tarsi of 
front pair of legs red ; coxa; of hind pair of legs white ; a large white 
spot on each side of the third abdominal segment; wings pale testa¬ 
ceous hyaline, costal vein, first two branches of the subcostal above, 
all the veins below, and basi-internal margin of primaries red; costa, 
inner margin, and other veins black; secondaries with veins, margins 
above, and a biundulafced anal border black; costa below red, especi¬ 
ally at base : expanse of wings 31 millims. 

Espiritu Santo (Biggins). Type, B.M. 

Not unlike JErruea Fertyi. 


Genus Ebrtjca, Walker. PL XXYII. fig. 7. 

Liemocbaris (part), Herrich-Sclriiff'er. 

3. Erruca Pertyi= Lfemocharis Pertyi, H.-Sch , Atm. Sckmett. i. 
fig. 249. 

Espiritu Santo (Biggins). B.M. 

2, E. ATERRiMA = GymneUa atermna, Walker, Lep . Bet . Suppl. i. 
p. 85. 

Ega (Rates). Type, B.M. 

27 * 
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3. E. v aria=G iancopis (Isanthrene) varia, Walker, hep. Met. \. 

p. 157. 

Para {Bates). Type, B.M. 

4. E. GKENADENSIS, n. Sp. 

Head black, a metallic-blue spot on the crest; antennae brown, tawny 
at the base; collar black, with-a blue spot on each side ; thorax black, 
an orange spot on the shoulders; metathorax with a large bilobed 
yellow spot in the centre ; abdomen shining, blackish piceous; basal 
segment with two anterior central yellow spots, and a yellow spot on 
each side ; wings testaceous hyaline; apex of primaries broadly black, 
outer margin narrowly black, projecting inwards along submedian 
nervure; inner margin narrowly black, costal margin very narrowly 
black; costal and internal areoles orange, also the median nervure and 
its second and third brandies; secondaries with the apical third of 
costal margin and the outer and abdominal margins narrowly black ; 
costal areole ochreous ; body below black; thorax spotted with blue ; 
first two segments of abdomen laterally spotted with white, next two 
segments with blue ; legs black, with deep yellow tarsi; expanse of 
wings 40 millims. 

Pacho, Province of Cundinamarcha, New Granada (Janson). 

Type, B.M. 

Somewhat allied to E. varia. 

5, E. NOTIP ENNIS, n. sp. 

Allied to E. machilis , wings the same, excepting that the narrow black 
margin and the black spot near anal angle of secondaries are better 
defined; body quite different: head lilac above; face white, with a 
central lilac spot; antennae tawny; collar and pterygodes black with 
a yellow margin; thorax black-bi*own with a central pale yellow line 
terminating behind in a spot of the same .colour, two blue spots on 
either side of the central line ; prothorax with two additional slender 
diverging yellow lines; metathorax black, with a yellowish spot in 
the middle and one on each side; two basal segments of abdomen 
yellow internally, tawny across the middle, and black externally ; re¬ 
maining segments black, second to fifth segment with lateral lilac 
streak; palpi, pectus, outer margin of first ventral segment, second 
segment and front of third segment cream-coloured; a lateral 
line on palpi, the legs, basal segment, and sides of second seg¬ 
ment orange ochreous; a line on upper surface of femora, on the 
last pair of tibiae, on ail the tarsi, a spot at proximal end of tibiae, the 
outer half of the third and the whole of the remaining segments of 
venter black ; a spot on upper surface of distal end of front tibiae, a 
spot on each side of the metathorax, and a series of liturm on each 
side of last segments of venter lilac; expanse of wings 40 millims.; 
Villa Nova (Bates). Type, B,M. 
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6. E. vespifoemis, n. sp. 

Allied to the preceding species and to E. machilis ; differs from the latter 
as follows: all the wing-veins blacky the margins also more distinctly 
black, the costal area of primaries much less tawny; subanal black 
spot of secondaries shorter and broader$ antennae bright tawny, all 
the tawny markings upon the body replaced by black, the femora and 
tibiae above with a black streak; the metathorax and first three basal 
segments of abdomen yellow in front and at the sides, and black 
behind; the lateral lilac streak narrower: expanse of wings 42 
milk ms. 

Villa Nova (Bates). Three examples, B.M. 

This is certainly the best imitation of a wasp in the genus ; it 
is a beautiful species and well marked. 

7. E. machilis = Laemocharis machilis, Herrick-Schaffer , Auss. 
Schmett. fig. 245. 

Villa Nova, St. Paulo, and Ega (Bates). B.M. 

8. E. porphyria = Glaucopis (Isanthrene) porphyria. Walker , hep 
Het. i. p. 157. 

Ega and Para (Bates). Type, B.M. 

The Sphinx porphyria of Cramer does not even belong to this 
family; Walker cannot have looked at the figure. 

.9. E. vesparia — Glaucopis vesparia, Periy, Delect. Anim. pi. 31. 
fig. 9. 

Villa Nova (Bates). Type, B.M. 

Perty’s figure represents this species as stouter than it actu¬ 

ally is. 

10. E. HiLARis = Pcecilosoma hilaris. Walker , hep. Het. Suppl. i. 

p. 88, 

Ega (Bates). Type, B.M. 

Somewhat like Homceocera Stretckii, but allied to JE. vesparia. 

11. E. n i g eiirima = Gymnelia nigerrima, Walker , Lep. Het . Suppl. 
i. p. 86. 

Ega (Bates). Type, B.M. 

12. E. contracta = Laetnochans contracta. Walker , Lep. Het , vii, 
p, 1609. 

St. Paulo (Bates). , B.M, 

13. E. DEYROLLn=Lj£moeharis Deyrollii, Herrich-Schaffer, Auss. 
Schmett . figs. 247, 251 a. 

Rio.Grande (Becker). . . - B.M, 
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This species is tlie type of the genus Mmica ; Lmmocharu can 
scarcely he said to have a type ; I therefore prefer to consider X. 
Unit a and allies as representing that genus. 

Genus Smecopsis, Felder. 

1. Sphecofsis hyalozona, Felder, lleise der Nov. Lep, iv. pi. cii. 
fig. 29. 

Although I do not intend to incorporate in the present paper 
all the new Zygsenidee described by Felder, but only those genera 
of which we possess representatives in the collection of the British 
Museum, I have been tempted to quote the above as being a 
transition from Erruea to Myrmecopsis. 

Genus Myrmecopsis, JNewman. PL XXVII. figs. 8, 9. 

1 . Myrmecopsis tars a li s=Glaueopis (Pseudosphex) tarsalis, Walker, 
Lep. Bet. i. p, 196. 

Para {Bates). Type, B.M. 

2. M. semihyalina = Glaueopis semihyaiina, Walker, Lep. Bet. i. 
p. 19?. 

Pseudosphex vespiformis, IZ.-Sch. Auss. Schnett. fig. 425. 

Para {Bates). Type, B.M. 

3. M. opaca, WalkerLep. Bet. vii. p. 1620. 

Para (Bates). * , 

4. M. iCHNEUMONEA=nov. gen. Iehneumonea, H. Sch.-Avss. Schmett. 
fig. 225. 

Brazil. 

5. M. poLXSTES== Pseudosphex polistes, Hiibner, Kxot. Schm. Zutr , 
figs. 39, 40. 

M. eumenides, Newman 9 Zool . viii. Append, cxxii, 

Ega (Bates). B.M. 

The genus Myrmecopsis has been confounded by Dr. Hcrrich- 
Schaffer with Pseudosphex ; it was not, however, founded upon 
Hubner’s type (which was P. zethm); it differs entirely in neu- 
ration from that insect and its allies, and must therefore be re¬ 
tained as distinct with Newmftn’s designation. Herrich-Schaffer 
had the acumen to see how entirely different the two types were ; 
but he took the type of Pseudosphex out of its genus and consti¬ 
tuted for it his genus Ahrochia ; he appears to me, however, to 
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have discovered his error, and to have shifted the name Abrochia 
to my new genus Sphecosoma . 

Genus Sphecosoma, n. gen. 

Abrochia (part), Herrick-Schaffer. 

This is, I believe, the Abrochia of the * Correspondenz-Blatt,’ 
but not of the £ Aussereuropaisclie Sehinetterlinge f it closely 
resembles J?$eudo$phe$ 9 but differs from it in the simple Euchro - 
mioicl neuration of the secondaries. Type, 8. fasciolata, n. sp. 

1. Sphecosoma fasciolatum, n, sp. 

Body sulphur-yellow ; frons white, with a central grey spot; a trans¬ 
verse line or crest and another at back of head black ; antennae with 
basal half blackish, apical half orange, apex blackish ; palpi golden 
yellow; collar with a black band behind 5 pterygodes margined with 
black; thorax with a black central longitudinal line and a streak on 
each side of it close to the pterygodes, a transverse line at back of 
thorax and the inner edges of the glandular drums black ; all the seg¬ 
ments banded with black, first segment with three longitudinal black 
lines 5 wings whitish hyaline, veins and outer margin slenderly black; 
costal and intemo-basal areoles of primaries orange; body below 
pale sulphur-yellow; legs orange, femora and tibifc with a black 
streak above ; abdomen with an apparently pale cream-coloured wax- 
like sheath over basal segments, edged behind with black: expanse 
of wings 25 millims. 

Santa Martha (Bouchard). . Type, B.M, 

2. S. ARCTATUM=Pseudosphex arctata, Walker } Lep. Met. Sttppl. i. 
p. 95. 

Ega (Bates). Type, B.M. 

3. S. testaceum == Gkucopis (Pseudosphex) testacea, Walker , Lep . 
Bet. i. p, 196. 

Demerara. Type, B.M. 

Genus Loxophlkeia, n. gen. PL XXVII. 6g. 14. 

Allied to the preceding genus, but larger, the outer margin of 
the primaries much longer, the discocellulars forming an oblique 
line; the secondaries less than half the length of the primaries, 
the abdomen very slightly contracted at the base. 

Type, L. vesparis, Butler. 

1. Loxophlebia vesfaris — Pcecilosoma vesparis, Butler , Ann. < 5 * 
Mag, S. 4. vol. xii. p. 32/. 

1 luasampi 11a, Peru ( H ' hitchj ). Type, B.M. 
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Genus Axi>bekimorpha, n. gen. PL XXVIX. fig. 10. 

Allied to Gymnelia, but the primaries broader, the upper radial 
invisible (as also the recurrent nervure *), consequently only one 
discocellular nervure strongly angulated in the centre, the third 
median, and the lower radial emitted together from a short foot¬ 
stalk ; abdomen more distinctly separated from the thorax than 
in Gymnelia . Type, G. xanthogastra, Party. 

1. Andbenimorpha xanthogastra = Glaucopis xanthogastra, 
Ferty , Delect, pi. 31. f. 5. 

Brazil (Stevens). B.M. 

Genus Gymnelia, Walker. PL XXYII. fig. 13. 

1. Gymnelia l^nn\js= Glaucopis (Gymnelia) Isennus, Walker , Lep, 
Het . i. p. 154. 

Bio and Brazil (Stevens), Brazil (Becker). Type, B.M. 

2. G. consociata, Walker, Lep. Het. SuppL i. p. 85. 

Ega (Bates). Type, B.M. 

*, 3. G. caun us = Sphinx caunus, Cramer, Pap . Exot. pL 224. fig. E. 

Surinam. 

Nearly allied to the preceding species, and quite distinct from 
Sphinx leucaspis of Ginelin, with which Walker has associated it. 

4. G. collocata, Walker 3 Lep. Het. Suppl. i. p. 84. 

Ega {Bates). Type, B.M. 

5. G. completa —Glaucopis (Gymnelia) completa, Walker , Lep. Het. 
i. p. 153. 

Para (J. P. G. Smith). Type, B.M. 

6. G. enagrus = Sphinx enagrus, Cramer , Pap. Exot, iih pL 248. 

f. D. 

Surinam ( Cramer) , Ega (Bates) . B.M. 

The genus Gymnelia , as above restricted, forms a very natural 
little group of bee-like species, all of them characterized (as to 
markings) by a broad black border to the wings and a broad black 
fascia or elongated spot upon the discocellulars of primaries; they 
all have black bodies with metallic bluish lateral spots upon the 
abdomen ; and five out of the six species have the anal segments 
more or less tawny; they have the discocellulars of primaries 
nearly in a straight line and transverse. 

* The recurrent nervure is represented in Perth’s figure ; so that this is appa¬ 
rently a variable character. 
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Genus L^moohaeis, Kerrich-Schaffer (part). 

1. Lasmocharis stulta, Herrick-Schaffer, Auss. Schmett. fig. 258. 
Glaucopis (Pheia) dolens, Walker, hep. Het . i. p. 148. n. 13. 

Para (Bates). B.M. 

2. L. trigutta — Glaucopis (Pseudomya) trigutta, Walker , hep. Het. 
i. p. 145. 

Bogota ( Parzudaki }. " Type, B.M. 

3. L. HiBMATiCA = Glaueopis haematiea, Perty , Delect, pi. 31. fig. 6. 

L. zantes, Herr.-Sch. Auss. Schmett. fig. 240. 

Brazil. B.M. 

4. L. FENESTRINA, n. sp. 

Nearly allied to the preceding species, but the basal area of primaries 
' less opaque, and a much broader hyaline patch (covering the greater 
part of the disk) beyond the cell of primaries j body below (excepting 
anal segments); bases of wings, inner margin of primaries, and costa 
of secondaries white : expanse of wings 27 millims. 

Brazil. B.M. 

5. L. decisa =Pseudomya decisa. Walker , hep . Het. Suppl. i. p. 81. 

Ega (Bates). Type, B.M. 

The genus Zeemocharis, as thus restricted, may have to be united 
to the Pheia of Walker; it, however, contains only small species 
at present, most of them with a well-marked but diffused streak 
from the costa, across the diseocellulars of primaries, and the 
median fork of secondaries proceeding from a very short, in¬ 
stead of a long footstalk; ini. decisa , in fact (the species most 
like Pheia in appearance), the footstalk is scarcely apparent, being 
reduced to little more than a point. 

Genus Echoneitea, n. gen. 

Allied to Lcemocharis and Pheia ; but easily distinguished from 
the former by the form of the diseocellulars of primaries, which 
arc equally divided in the centre by the upper radial and re¬ 
current nervure, are equal in length and consequently produce 
parallel projecting terminations to the discoidal cell ; from the 
latter it differs in the same character, as also in the more limited 
hyalin© areas of the wings. Type, E. intricate Walker, 

1 . Echonedra intricata =Euchromia(Calonotos) intricate. Walker 
hep. Het .L p. 23/. 

Rio Janeiro (Stevens). 


Type, B.M, 
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2. E. ANGUSTA, n. sp. 

Body black, a minute dot behind each eye, and a dot on each side of 
the collar steel-blue; a longitudinal blue spot at back of thorax, third 
to fifth segments of abdomen with small lateral marginal metallic 
green dots : wings brown, with can elongated and gradually widening 
central hyaline-white patch from near base to just beyond end of 
cell; nervures black j pectus spotted with metallic green : expanse of 
wings 33 millims. 

Espiritu Santo (Higgins). Type, B.M, 

Allied to JE. intricata , but darker, with smaller hyaline area in 
primaries. 

3. E. CATASTIBIN4, U. sp. 

Aery like E. intricata above, excepting that the hyaline area on the 
wings is considerably smaller; below, however, the wings are white 
with the veins brown and the hyaline patches as above : expanse of 
wings 32 millims. 

Brazil (Bates). Type, B.M. 

Mr. Walker placed this veiy distinct species with his type of 
JE. intricata . 

4. E. tenuis, n. sp. 

Very similar in shape to E. angusta. Body black, tw r o dots at back of 
collar, the thorax, pterygodes, and a dot at base of primaries red; me¬ 
tallic blue and green dots above, as in E. angusta : wings as in E. in - 
tricat a, hyaline, with a broad brown border and black veins : body 
below black, tibke of anterior pair of legs spotted in front with metal¬ 
lic green : expanse of wings 35 millims. 

Espiritu Santo (Higgins). Type, B.M. 

Genus Turin acta, n. gen. 

Allied to the preceding genus, but smaller; ncuration of primaries 
nearly the same, but the second median branch emitted further 
from the end of the cell; secondaries with the first median 
branch forked at its extremity, as in Mnpyreuma of section a. 

Type, T. afflicta, Walker, 

L Thrinacia a f f li ct a=G laucopis (Pseudotnya) afflict a. Walker, Lep. 

Het . i, p. 144. 

Far k (Bates). Type, B.M, 

We have a species allied to this undescribed, hut in bad condi¬ 
tion, and without a locality. 
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2. T. consol at a = Pseudomya consolata, Walker , Lep . Het. vii. 

p. 1601. 

Brazil. 


Genus Pseudomya, Silbner . 

Mr. Walker restricted this genus in his ‘Lepidoptera Hefero- 
cera,’ pt. i. pp. 142-145, to two old species, of which one was 
Hiibner’s Pseudomya tipulina; this will therefore be the type. I 
suspect that the melanthis of Cramer is more nearly allied to 
jEhieerea ( Charideince). 

1. Pseudomya TipuLiNA = Glaucopis tipulina, Htibner , Samml . Exot. 
Schmett. i. 

G. (Pseudomya) bibia, Walker, Lep. Het . i. p. 143. 

Para {Bates). B.M. 

We have a species, possibly distinct from this, from Espiritu 
Santo and Santa Catharina; it is, however, very closely allied, if dif¬ 
ferent ; so that I hesitate to describe it. 

2. P. TEiSTissiMA = Glaucopis tristissima, Perty, Delect , ph 31. 

f. 7. 

Para (j Bates). B.M. 

3. P. despekata, Walker , Lep , Het. vii. p. 1602. 

Sp. ead. ? Para {Bates). B.M. 

I do not know whether I have rightly identified this species; 
but our example is peculiar on account of its small secondaries. 

Genus Pheia, Walker. 

1. Piieia albisigna= Glaucopis (Pheia) albisigna, Walker , Lep. Het. 
i. p. 146. 

Honduras {Miller) ; Ega (Bates). Type, B.M. 

2. P. GEM MATA, n. Sp. 

Body black; frons conical, blue-green, crest blue-green, a blue-green 
spot at base of primaries ; a greenish blue spot at the back of thorax, 
first to third and fifth to seventh segments of abdomen with lateral 
blue-green spots: primaries hyaline-white ; veins, a broad patch at 
apex, and a broad border to outer margin black-brown; a subcostal 
orange line and a bifid orange basi-internal patch ; secondaries hya¬ 
line-white, veins, apex, and outer margin black ; costal area creamy 
ochraceous: body below dull black 5 trochanters and femora of legs, 
metathorax and basal segments of abdomen below, spotted with blue- 
green, two small lateral spots of the same colour at anal extremity of 
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abdomen; costm of wings golden yellow, otherwise as above; expanse 
of wings 37 millims. 

Santa Martha (Bouchard). Type, B.M. 

3. P. intensa= Glaueopis (Poemlosoma) intensa, Walker, Lep. Het. i. 
p. 159. 

Honduras (Dyson). Type, B.M. 

This species, in the character of its body, recalls the genus 
Saurita. The genus, as a group, nearly approaches Gymnelia . 

Genus Mockloptera, n. gen. PL XXYIL fig, 15. 

Glaueopis (part), Her rich-Schaffer . 

Allied to Gymnelia , but distinguished at a glance from all the 
allied genera by the breadth of the primaries, the longer legs, 
and the position of the first branch of the median nervnre, which 
is emitted almost from the same point as the second branch, so 
that the three median branches and the lower radial are all 
crowded together at the lower extremity of the cell. 

Type, M. acroxantha , Perty. 

1. Mqchloptera acroxantha = Glaueopis acroxantha. Petty, 
Delect, pi. 31. fig. 4. 

Brazil (Stevens). • B.M. 

Perty’s figure represents the primaries as much narrower than 
they really are, the outer margin in the insect being nearly equal 
to the inner. 

2, M. ? xanthocera== Gymnelia xanthoeera. Walker, Lep. Het. vii, 
p. 1603. 

Brazil, 

Genus Cosmosoma, Hubner. PL XXYIL fig. 3. 

1. Cosmosoma pan opes = Lfiemocharis panopes, Herrick- Schaffer, 
Auss. Schm. fig, 243. 

Glaueopis (Poecilosonia) subflamma. Walker, Lep. Het * i. p, 159. 

Brazil (Stevens). B.M* 

2, C. ELEGANS, H. Sp. 

Head black, frons with two white dots, back of head with two metallic- 
blue dots; antennae black; collar black, with a small blue dot on each 
side; a blue-green dot on each shoulder; pterygodes with a large 
blue-green spot; thorax black brown with two blue-green dots in 
front; abdomen dark brown ; wings hyaline-white, veins.black, diss- 
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cocellulars marked by a black line, margins rather narrowly black, 
apex of primaries very broadly black: body below dark brown ; coxse 
marked with large metallic-green spots; tarsi of second pair of legs 
tipped with white, of third pair almost wholly white : expanse of 
wings 39 millims. 

Espiritu Santo (Higgins). Type, B.M. 

Somewhat like a small form of the preceding in general ap¬ 
pearance. 

3. C. pheres = Sphinx pheres, Cramer, Pap. JEucot. iv. pi. 382. f. C. 

? Lsemoeharis metallescens, Menetries, Cat. ii. tab. xiv. fig. 1. 

Rio Janeiro (Stevens). R.M. 

4. C. CHALCOSTICTA, H. Sp. 

Glaucopis (Poeeilosoma) pheres, var., Waller , Lep. Met. i. p. 162. 
n. 38. 

Para (Bates'). Type, B.M. 

Easily distinguished from the preceding species by the bright 
brassy- instead of blue-green spots on the body, and the broader 
black apical patch in primaries. 

5. C. confine = Lsemoeharis confinis, Herrick-Schaffer, Auss. Scion, 
fig. 255. 

Glaucopis remota. Walker, Lep. Iiet. i. p„ 170, 

Venezuela {Hyson). Type, B.M. 

6. C. admotum = Lsemocharis admota, Herrick-Schaffer, Auss. Schm. 
fig. 241. 

Pernambuco (J. P. G. Smith), Espiritu Santo (Higgins). B.M. 

7. C. GAUDENS=Pcecilosoma gaudens, Walker, Lep. Ret. vii. p. 1607? 

“Par k” (Walker). Sp. ead. ? Brazil, B.M. 

8. G. festivum = Glaucopis (Cosmosoma) festiva, Walker , Lep. Set. i. 

p. 171. 

Honduras (Dyson). Type, B.M. 

I think this may be Cramer’s Sphinx echemus. 

9. C. centrale== Glaucopis (Cosmosoma) centralis. Walker, Lep.Het. 

i. P . 171 . 

Rio Janeiro (Johnson). Type, B.M. 

Apparently C. ada of Herrich-Schaffer. 

10. C. Tyrrhene ==Euchromia tyrrhene, Subnet, Samml. ex. Sekm. 
Zutr. I 483; 484. 

Jamaica ( Gosse), Haiti (Tweedie), Santarem (Bates). * B.M, 
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11. C, auge = Sphinx auge, XAnnaus , Syst. Nat. ii. p. 807. n. 46. 

C. omphale, Hubner , Samnil. ex. Schmett . ii. Ilyalinae, f. 1—4. 

Florida ( Doubleday ), St. Thomas ( liortibeck ), Jamaica ( Gosse ).. B.M. 

This species has no connexion whatever with Sphinx eagrus of 

Cramer, with which Walker has made it synonymous : the Linna&an 
description will only agree with one insect; and that is the C. 
omphale of Hubner. 

12. C. coccineum, n. sp. 

Head black, frons metallic green; antenna? black ; collar, pfcerygodes, 
and thorax scarlet, margin of metathorax and glandular drums black 
with a broad metallic blue-green external border; abdomen rose-red; 
wings hyaline-white, veins black, outer and inner margins rather 
broadly dark brown; primaries with apex broadly dark brown; a sub¬ 
costal line, the base and basi-intevnal area scarlet; secondaries with 
base and basi-costal area rose-red; pectus black-brown; coxae and 
trochanters metallic blue-green, legs otherwise brown; venter white ; 
wings below nearly as above; primaries with reddish ochraceous instead 
of scarlet, secondaries with scarlet instead of rose-red; expanse of 
wings 47 millims. 

Espiritu Santo (Higgins). Type, B.M. 

More nearly allied to C. auge than to any other species, but 
very distinct. 

13. C. hanga= Lasmoeharis hanga, Herr.Sell. Auss. Selim, fig. 246. 

Espiritu Santo (Stevens). B.M. 

14. C. PYRHHOSTETHUS, 11. Sp. 

Head black, frons metallic blue-green; antenna? black; collar, ptery- 
godes, and thorax red; mesothorax with a large posterior, central, 
rounded, blue spot, metathorax with a smaller central elongated spot; 
abdomen black spotted with blue-green at the sides *. wings nearly as 
in C. coccineum , but with a decided blackish oblique spot on the dis- 
cocellulars of primaries, a..d the red coloration paler: body below 
dark brown; coxse and trochanters spotted with blue-green, remainder 
of legs clay-coloured: expanse of wings 42 millims. 

New Granada. ' .. Type, B.M. 

15. C. tele ph us = Glaucopis (Cosmosoma) telephus. Walker , Lep. 
Het. i. p. 170. 

Closely allied to the preceding species, but without the blackish spot on 
the discocellulars of primaries, and altogether brighter in colouring, 
also without the blue spot on mesothorax. 

Venezuela ( Dyson Sf Becker). Type, B.M. 
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16. C. RE STRICT UM, n. Sp. 

Closely allied to C. teutkras, but duller in colouring ; the red streak on 
the inner margin of primaries confined to the basal third of the wing, 
and the metallic-green spots on the abdomen smaller: expanse of 
wings 39 millims. 

Santarem (Bates). Type, B.M. 

Perhaps a variety, but more likely a local form, of the next- 
species. 

17* C. teutiiras == Glaucopis (Cosmosoma) teuthras, Walker, Lep. 
Met. i. p. 168. 

Pernambuco (J. P. G. Smith), Venezuela (Dyson). Type, B.M. 

18. C. CINGULATUM, 11. Sp. 

Closely allied to C. teutkras, but duller in colouring; the costal and in¬ 
ternal red streaks more extended, the latter almost to external angle ; 
red spot at end of cell widely encircled with black; black border of 
primaries rather broader at apex, of secondaries at apex and anal 
angle ; metallic-green spots on the body rather smaller : differences 
below as above : expanse of wings 43 millims. 

Veragua ( Salma ). Type, B.M. 

This is a well-marked local form of G. teutkras . 

1.9. 0. ERUBESCENS, H. Sp. 

Closely allied to C. teutkras, but smaller, the discoeellular scarlet spot 
of primaries smaller, the red costal streak paler at base, but extend¬ 
ing in front nearer to apex, the internal red streak continued to 
external angle, the black-brown outer marginal border narrower; 
secondaries with the red abdominal streak reaching almost to the 
anal angle; green spots on abdomen smaller : expanse of wings 36 
millims. 

Brazil (Mornay). Type, B.M. 

Certainly a local representative of C. teutkras . 

20. C. impae = Glaucopis (Cosmosoma) impar. Walker, Lep. liet . i. 
p. 169. 

Mexico (Argent). Type, B.M. 

Genus Pcecilosoma, Jlubner. PL XXVII. fig. o. 

1. Pcecilosoma chrysis, Hiibner, Samml , e.vot. Sckmett . Zutr. figs, 

211,212. 

Ega (Bates). B.M* 

This is the type of the genus, which is nearly allied to the pre¬ 
ceding. 
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2. P. MEGASPiLUM=sCosmosoma megaspila, Walker , Lep. Het. Sup pi, 
i. p. 90. 

■ Ega (Bates). Type, B.M. 

Nearly allied to P. chrysis , but more slender, with longer and 
rather narrower wings, and with a black spot or fascicle on the 
discocellulars of primaries. 

G-enus Ilipa, Walker . 

Chroatosoma (part), H'ubner. 

1. Ilipa BRACQNOiDES=Glaucopi8 (Ilipa) braconoides, Walker , hep. 
Het. i. p. 166. 

Honduras (Dyson). Type, B.M. 

2. I. fulviventris = Lfemocharis fulviventris, MSnetries , ii. 

t. xiv. f. 5. 

Para (Bates). B.M. 

3. I. tengyra = Glaucopis (Ilipa) tengyra, Walker , Hep. He#. i. 

p. 167. 

Brazil (Becker), Type, B.M* 

4. L? evadnes = Sphinx evadnes, Cramer , Pop. iv. pi. 357. 

f. A. 

Surinam, 

This tnay he a Dycladia ; hut it is impossible to decide without 
examining the insect. The species referred to 8, evadnes by 
Walker is quite distinct. 

5. I. NOT AT A, 11. Sp. 

Head black, frons with a metallic-green dot in the centre and a creamy 
white spot on each side; antennae dark brown; collar black with 
a green spot on each side; pterygodes golden yellow, with a 
brown external margin; thorax golden yellow, with a central brownish 
spot; first four segments of abdomen golden yellow, with lateral and 
central scries of black spots; fifth segment black, with squamose 
yellow posterior margin; sixth and seventh segments black, with me¬ 
tallic-green spots behind : wings hyaline-white with black veins ; pri¬ 
maries with base, costal and inner margins, discocellulars, apex, and a 
rather broad external border black-brown ; secondaries with apex, 
outer, and abdominal margins black-brown $ costa pale brown: pectus 
golden yellow; legs brown, with the coxae, trochanters, and lower 
margin of femora golden yellow; abdomen dark brown, with a large 
white spot on each side of basal segments: expanse of wings 45 
millims. 

Pacho, Province of Curdinamarca, New Granada (Janson}, Type, B.M. 
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Easier distinguished from all its allies by the colouring of the 
body. 

6. I. BETERMINATA, n. Sp. 

Head black, frons and back of head metallic green; antennae black; 
pterygodes black; thorax black-brown, with a central metallic-green 
spot on metathorax; first four segments of abdomen golden yellow, 
a central black spot on first segment, remaining segments black, last 
two segments with lateral green spots ; wings hyaline-white, with 
veins black; primaries with costal, outer-and inner margins, apex, and 
a spot on the discocellulars rather broadly black; a spot at base of costa 
and a small diffused basi-subcostal litura metallic green; secondaries 
with apex, outer and abdominal margins black, costal area grey-brown ; 
pectus black ; trochanters and front of tibiae metallic green; abdomen 
nearly as above s expanse of wings 43 millims. 

Pacho, New Granada ( Janson ). Type, B.M. 

This species has a larger black spot on the discocellulars of 
the primaries than any other known species. 

7. I. STILBOSTICTA, n. Sp. 

Head black, frons with two white dots; origin of antennse and a central 
spot on back of head white ; antenna; black; pterygodes black, thorax 
black, with a large central white spot on prothorax ; abdomen golden 
yellow, with the three terminal segments black ; wings hyaline-white, 
veins black ; primaries with apex and margins black, a white spot at 
base of costa and a white point near base of subcostal nervure; secon¬ 
daries with apex, outer, and abdominal margin black, costal margin 
dark grey: pectus black, trochanters of front pair of legs white; ab¬ 
domen as above: expanse of wings 38 millims. 

d > $ * Pacho, New Granada (Janson). Two specimens, B.M. 

Most nearly allied to I fulmvcntris , but differing in its greater 
size and the black anal segments of the abdomen. 

Genus Leijcotmemis, n. gen. PL XXYII. fig. 12. 

Allied to the preceding genus and to MocliJoptera, agreeing with 

the latter in neuration, hut differing from both in the great 

size of the head and the very strongly pectinated antenna;. 

Type L . latilmea , Walker. 

1. Leucotmemis latilinea= Glaucopis (Ilipa) latilmea. Walker , 
Lep. Met. i. p, 167. 

Brazil (Bates). Type B.M. 

This species is coloured much like an Ilipa ; hut its struc¬ 
tural distinctions are seen at a glance. 

LINN. JOTJEN,—-ZOOLOGY, VOL. XII. 28 



892 


MR. A* a, BUTLER ON THE 


Genus Dycladia, Felder. 

1. Dycladia Mexican a = Gynmelia mexieana, Walker, hep. flet. 
Sitppl. i. p. 84, 

Mexico (Bottori). Type, B.M. 

2. I). selva s= Glaucopis selva, Herrick-Schaffer, Auss. Schmett, lie;. 
227. 

Monte Video. 

Allied to the preceding species. 

3. D. ornatula= Glaucopis (Poecilosoma) ornatula, Walker , hep. Het. 
i. p. X6‘3. 

Para (Bates). Type, B.M. 

4. D. Helena “Glaucopis helena, Herrich-S chaffer, Auss. Schmett . 
fig. 230, 

Brasil. 

Allied to the preceding species, but the abdomen with yellow 
bands. 

5. D. teoa = Glaucopis (Pliacusa) teda, Walker, Lep. Het. i. p, 177. 

Santa Catharina, Brazil (Becker). Type, B.M. 

6. D.P eximia = Glaucopis eximia, Herr.-Sch. Corr.-B/aft Regensb. 
p. 113 (1866). 

Cuba. 

7. D. viTTATA = Pheia vittata, Walker, Lep. Het . SvppL i. p. 83. 

Vera Cruz (Salle). Type, B.M. 

8. D. dorsalis = Glaucopis (Pliacusa) dorsalis. Walker , Lep. Het. i. 

P . 177. 

Santarem (Bates). Type, B.M. 

9. D. bora = Lsemocharis bura, Herrick-Schaffer, Auss, Schmett. fig. 

289, 

Glaucopis (Pliacusa) discifera, Walker , Lep. Het, i. p. 178. 

Para (Bates). ' B.M, 

10. D. picta = Glaucopis (Pliacusa) picta, Walker , Lep. Het . i. p. 170. 

Park and Santarem (Bates). Type, B.M, 

11. D. emergens = Eurata emergens. Walker , Lep, Het , Stippl L 
p. 92. 

Ega (Bates). Type, B.M. 

Nearly allied to the preceding species, 
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12. D. lucetius = Sphinx lucetius, Cramer , Pr//u iv. pi. 357. 
f. D. 

Surinam. 

13. D. HBMILEUCA, 11. Sp. 

Nearly allied to D. tenthredoides , but smaller, without the orange spot 
oil the centre of the thorax, the metallic spots on the posterior abdo¬ 
minal segments less vivid; primaries with a broader and more regular 
transverse black band; legs and pectus paler; abdomen cream- 
coloured, the terminal segments brown in the female: expanse of wings 
<$ 22 millims. 

Eastern Peru (Degand). Type, B.M. 

14. D. tenthredoides =Ilipa tenthredoides, Walker , hep. Het. vii. 

p. 1610. 

Ega (Bates), 

15. D. inters ECTA==Ein*ata intersecta. Walker , Lep. Het. Suppl. i. 
p. 91. 

Ega (Bates). Type, B.M. 

Hi. D. al b i v entri s = Glaucopis (Phacusa) albivcntris. Walker, Lep . 
Het. i. p. 17b*. 

Para (Bates). Type, B.M, 

17. I), v a ri pes = Glaucopis (Phacusa) varipes, Walker, Lep . Het. i. 
p. 175. 

Para (Bates). Type, B.M. 

18. D. MARGARIPHERA, B. Sp. 

Head, collar, and antenna? black, two dark blue metallic spots on the 
back of the head and two on the collar; pterygodes black, with a lon¬ 
gitudinal yellow streak $ thorax black, a dark blue spot on centre of 
hinder part of thorax ; basal segment of abdomen black, with its hind 
margin orange, and on each side a blue spot; glandular drums 
orange $ the second to fourth segments scarlet, the fifth to seventh 
black, all of them with a pearly opaline spot on each side; wings 
yellowish testaceous, veins (excepting on the borders of dark spots) 
and all the margins (excepting where interrupted by dark patches) 
yellow ; primaries with a large subquadrate jet-black spot at end of 
cell enclosing two metallic dark blue spots, apex broadly, and exter¬ 
nal angle less broadly dark brown; secondaries with the apex, outer 
margin, and anal angle dark brown: palpi yellow, tipped with black; 
pectus brown ; legs yellow, the tibise brown above and irrorafced with 
metallic-blue scales; venter yellow, scarlet at the sides, with the last 
two segments dark brown: expanse of wings 34 millims. 

Para (Bates). Type, B.M. 

A beautiful species, intermediate in pattern between D. varipes 

2S # 
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aiulD. oorrebiouhs , but differing from all the species in the pearly 
spots on the body. 

19. D. ooiiH edioides, Felder , Km<? derNov. hep. iv. tab. cii. fig. 20. 

Pacho, New Granada (Janson). B.M. 

20. D. CLIMACINA, n. sp. 

Head orange; antennae black, tipped with white ; collar orange, with a 
slender black edge; ptervgodes orange, edged with black; thorax 
black-brown, with a broad, central, longitudinal, orange streak, two 
dots in front, and two spots behind of the same colour; first four 
segments of abdomen golden yellow, the last three dark metallic blue ; 
a well-defined, central, longitudinal, stripe, a narrower, irregular, 
lateral line, and transverse bars on the anterior margins of the seg¬ 
ments all black, the first two or three shining (when the head faces 
the light) with a bronzy-opaline lustre ; wings testaceous hyaline; 
primaries with the base of costa black, with a white spot, intemo-bnsul 
area orange, veins of basal area black, apical two fifths black enclo¬ 
sing a large subquadrate quinqueficl hyaline spot; secondaries with 
abdominal and basicosfcal areas golden yellow’, a triangular spot at 
end of cell and the apical half of costa black, outer margin black, 
broadest at apex and anal angle; body below 7 dark brown ; palpi 
orange, black above and at the tips; tibiae, proximal ends of femora, 
and distal extremities of tarsi yellowish orange; venter with a 
central transverse yellow 7 belt: wings below as above : expanse S3 
millims. 

Espiritu Santo ( Higgins ). Type, B.M. 

Somewhat intermediate between L. tentJiredoides and D. 
tor rid a. 

21. D. torriba = Gkmcopis (Pceeilosoma) torn da, Walker, hep. Het. L 
p. 161. 

Tapajos (Bates). Type, B.M. 

22. D. Bates ii, n, sp. 

Allied to I). bromus ; but the primaries with the apical fourth black : 
expanse of wings 30 millims. 

St. Paulo and Para [Bates). Type, B.M. 

23. D. bromus = Sphinx bromus, Cramer , Pap. Exot. iii. ph 35. 
f. G. 

Surinam. 

Cramer’s figure of this species is rather rough, and represents 
the wings as very long and narrow 7 , more so even than in SpJieco- 
myna. 
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24. D. minor, n. sp. 

Glaucopis (Pimcusa) bromus, var. ?, Walker, hep . Ilet. i. p. 1/9. n. 79. 

Brazil (Stevens). Type, B.M. 

This is altogether smaller than D. hr omits, and has the apex of 
primaries too broadly black to be that species. 

(Genus Marissa, Walker . 

Agerocha ( Hubner , part.), Walker . 

1. Marissa multicincta s= Glaucopis (Pcecilosoma) multiciucfca, 
Walker , Lep. Het. i. p. 163. 

Haiti (Cuming). Type, B.M. 

This species has the abdomen longer than its congeners, but 
is evidently closely allied to 21. columbina. 

2. M. columbina = Zygacna columbina, Fabricius, Ent. Syst. iii. 
p. 403. 

Leemochavis fasciatella, Mene tries, Cat. ii. pi. 14. f.4. 

Haiti (Tioeedie). B.M. 

I feel certain that the species figured by Hubner and Mene- 
tries are the same,, and represent the insect which we possess 
from Haiti. 

3. M. I1UBRIPUNGTATA, II. Sp. 

Glaucopis (Marissa) columbina, Walker, Lep . Het . i. p. 1/4. n. 59. 

Jamaica (Gosse). Type, B.M. 

This species has the sides of the abdomen, top of the head, a line be¬ 
hind the eyes, the front of the collar, the base of the palpi, coxae, 
trochanters, femora, body below, a spot at end of discoidal cell of pri¬ 
maries on both surfaces, and two or three spots at apex of secondaries 
on the under surface scarlet. 

4. M. LATE NIGRA, n. Sp. 

Allied to the preceding species, but differing in the head being black 
above, with the crest and a clot at base of antenna; scarlet; the lon¬ 
gitudinal central black streak on abdomen broader; no scarlet spot at 
end of cell in primaries, or at apex of secondaries below; the black 
borders of the wings (broader than in any other species, covering the 
apical half of secondaries), and the posterior segments of the venter 
black: expanse of wings 29 millims. 

Honduras (Miller). Type, B.M. 

Placed by Walker with the preceding species. 

5. M. eon e=A gerocha eone, Hubner , Exot. Schm. Zutr. figs. 417, 
418. 

Sant&rem and Ega (Bates). B.M. 
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6. M. cruenta=; Glaueopis eruenta, Perty , Delect, pi. 31. f. 8. 

Amazons. 

7. M. insularis = Eunomia insularis, Grate * P . 75. S. P/«7. 1866, 

p. 1S8. 

Glaueopis elegantula, H.-Sch. Corr.-Hiatt Regensb . 1866, p. 114. 

Cuba. 

8. M. nitid ul a=G laueopis aitidula, Herr.~Sch . Corr.-Blatt Regensb, 
1866, p. 114. 

Cuba. 

9. M. ? DiAPii ana = Glaueopis diaphana, Sepp, Ins. Sarin. pi. 81. 
Surinam. 


Group with small secondaries , 

G-enus HysiA, Walker . 

1. I-Iysia Melaleuca=G laueopis (Ilysia) melaleuca, Walker, hep . 
He#, i. p. 173. 

Para {Bates). Type, B.M, 

2. H. temen us» Sphinx temenus, Cramer , Pap. Tftco#. iv. pi. 367. 

f. D. 

Surinam. 

3. H. ASTYOCHE = Eucliromia astvoche, Hubner, Samml. exot , Schmett 
Zutr . -figs. 793, 794. 

Surinam. 

Not the Glaueopis asti/oehe of Walker. 

4. II, DELECTA, n. Sp, 

Glaueopis (Ilysia) astyoche, Walker , Lejp. He#, i. p. 173. 11 . 56. 

Pari (Bates). Type, B.M. 


Genus Diptilon, Pritbmbz. 

L Diptilon telamonophorum, Prittwitz, Stctt . ent . Zdt. p. 349 
(1870). 

Rio. 

2. D. bivittatum =Cosmosoma bivittata, Walker, hep. Bet. Sttppl i. 
p. 90. 

Brazil (Gardner). Type, B.M. 

3. D. deieides, Prittwitz , Stett.ent, Zeit. p. 849 (1870). 

Rio. 
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Genua Besmibocivemis, Moeschler . 

1. Desmidocnemis Prittwitzi, Moeschler , Stett. ent, Zeii. p. 346 
( 1872 ). 

Cayenne. 

2. U.? platyleuca = Glaucopis (Herea) platyleuca, Walker , Lep. Het. 
i. p. 198. 

Venezuela (Dyson). Type, B.M. 

I believe that this is a Desmidocnemis , but cannot feel certain 
without seeing the type of that genus. 

Genus Hyda, Walker (part.). 

1. Hyda xanthorhxna = Eurata xanthorhina, Herr.-Sch, Auss. 
ScJmett. f. 226. 

Glaucopis (Hyda) basilutea, Walker , Lep. Het. i. p. 182. 

Santarem (Bates), Pernambuco (/. P. G. Smith)) Santa Martha (Bou¬ 
chard), Pacho, New Granada (Janson). B.M. 

Section c. 

* Abdomen with a terminal and sometimes with lateral tufts of 
hair-scales. 


Genus Metuysia, n. gen. 

General appearance of Thrinacia , neuration of primaries as in 
Cosmosoma ; secondaries small, elongated, and parchment-like, 
capable of being entirely concealed behind the inner marginal 
border of primaries, cell reaching to middle of wing, disco- 
cellular slightly receding from the subcostal to the median 
nervure, upper branch of subcostal fork running to the cos¬ 
tal margin; head rather small; antennae well pectinated; ab¬ 
domen with a terminal tuft. Type M. notabilis , Walker. 

1. Methysia notabilis=: Glaucopis (Pseudomya) notabilis. Walker, 
Lep . Het. i, p. 144. 

Para (Bates). Type, B.M. 

Genus Bixophlebia, n, gen. PL XXVIII. fig." 8. 

Evidently allied to the preceding genus, but shorter and broader 
in the wing; the wings with smaller transparent areas ; second¬ 
aries with discoidal cell very short, discocellulars forming toge¬ 
ther a strongly angulated line, upper rather longer than lower; 
a well-defined radial nervure continued as a recurrent ner- 
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vure through the cell to base, median branches emitted from 
the end of a very long footstalk. 

Type D. yuadrislrigata, Walker. 

1. Dixophlebia quadristrigata = Pseiulomya quadristrigata. 
Walker, Lep. Set. Suppl. i. p. 82. 

Ega (Bates). Type B.M. 


Genus Mallojdeta, n. gen. 

Lycorea, Walker (nec Doubleday, 1847). 

L Mallodeta ALCYRA=Lajmocliaris 0 ecyra, Herr.~Sch.Ams. Sckmdi . 
fig. 250. 

Glaucopis (Hyda) sortifca, Walker, hep . Het. i. p. 184. 

Brazil (Bates). Type, B.M, 

2, M. cl avata=G laucopis (Ly corea) clavata, Walker , Lep. Het . i. 
p. 192. 

Brazil (Bates). Type, B.M 

3. M. con so rs=G laucopis (Hyela) consors. Walker, Lep. Het. p. 183. 

Brazil (Bates). Type, B.M, 

The above species are probably all from Para, 

Genus Lag aria, Walker. 

1. Lagaria vtJLNERATA=Lscmocliaris vuluerata, Merr.-Sch. Aim. 
Schmett. fig. 238. 

Glaucopis (Lagaria) erytlivarchos. Walker, Lep. Het. i. 104. 

Brazil (Low). B.M. 

2. L. iGNicoLOR=La;inocliam iguicolor, Jdi Inform, Cat. ii. t. xiv. 
fig. 3. 

Minas Geraes. 

Genus II vela, Walker . 

1. Hyela sanguinea = Glaucopis (Hyela) sauguinea, Walker, Lep. 
Het. Lp. 172. 

■--P Type, B.M, 

% H. stifata =sGlaucopis (Hyela) stipata, Walker, Lep. Het. i. p. 18-1. 
Pant (Bates). ’ Type, B.M. 

3. H. frontalis == Glaucopis (Eunomia) frontalis, Walker, Lep. Met . 
i. p. 188. 

Brazil (Bates). Type, B.M, 

4. II. vacillans = Eunomia vacillans, Walker , Lep. Met. vii. p. 
1617. 

St. Paulo (Bates). 


B.M. 
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Subfamily EUNOMIIKE. 

This subfamily closely resembles the preceding, of which it 
might almost be considered an aberrant group ; it differs in the 
following character:— 

Median nervure of secondaries with more than two branches, 
one of which is always emitted before the end of the diseoidal 
cell. 

Dr. Herrich-Schaffer has united this subfamily with the pre¬ 
ceding, with the Charideinse, and with the Syntonrime, including 
them all in a synoptic Table; but his characters are to me per¬ 
fectly incomprehensible ; the new genera are barely indicated and 
consequently cannot be recognized. He describes his genus 
Alrochia thus:—“Hind wing without median cell;” he means 
probably that tbe diseoeellulars are wanting, and consequently 
that the cell is open. One of his genera is simply diagnosed by 
the word “ farbig ;” and considering that there is no moth desti¬ 
tute of colour, this seems to me very insufficient. The new spe¬ 
cies described in the same paper (Correspondenz-Blatt zcoff¬ 
in in. Ver. Regensb, 1S6G) are very difficult to identify, the follow¬ 
ing being a sample of the descriptions :— 

Tricbuea seticornis. 

u Cseuuleo mixta, abdomine a sgm. 2, antennis apice albis, dorse medio 
mgro-squamatis, tarsis p, apice albis. 506-623/’ 

If the above diagnosis had been written without abbreviations, 
it would have been insufficient for the determination of the spe¬ 
cies. What is meant by “eaumleo mixta 55 is to me a mystery. 
Another error in the above paper is the adoption of well-known 
generic names in a wrong sense. I will take Eunomia as an ex¬ 
ample, inasmuch as even my friend Grote appears to have mis¬ 
applied it. It has been used recently for a genus of Euehromiime 
(Marissa of Walker); now the correct application of the name 
will be seen from the following considerations;— 

Hubner first characterized the genus at p. 125 of his* Terzeieh- 
niss,’ and included the following species 

1st, Eunomia columbina , Fabric!us; 2nd, E, auge , Linn., and 
E> eagrus of Cramer; 3rd, 'E. andromacJia , Fabr., and E. caunus 
of Cramer. 

XTiibner, in his 4 Sammlung exotischer ftehinetierlinge,’ figured 
E. auge (n, 2) as Cosmo soma omphale. Walker described this 
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genus and adopted C. oaiphale as its type ; this at once restricted 
the genus to four species. 

Walker, at p. 174 of his 4 Lopidoptcra Jleteroeera/ character¬ 
ized his genus Marissa, taking as its typo if. cohmibim, thus again 
restricting Eunomia, 

At p. 152 lie also described Gymmlia (type, G. Icemms), with 
which G. caimus is congeneric. 

At p. 189 he described JDinia (type, D. eayrus of Cramer), 

The genus Eunomia is thus naturally restricted to E. andro ~ 
macho of Tabricius, which is the only sense in which it can fairly 
be adopted. 

As may well be supposed, Dr. Herrick-Schaffer has united in 
generic groups most incongruous species: his Glaucopis (a name 
which cannot stand) is a collection of very distinct genera; so 
is his Lcemocharis. The genera which I have recognized through 
Ms excellent figures in the i Sammlung aussereur op disc h er Sclimet- 
terlinge * arc as follows :— 

Qopama, H.-Seh.= Macrocneme. 

Hannatcrion, H.-Scli.=probably Eunomia, Umia, JDtlvria, &e. 

Tlyalop is, IT. - Sell. = Erruca. 

Mysirocneme, H.-Seh.— Ilcrea = P Cereophora, II.-Sell. 

CItrj/sostoIa, H.-Sch.= Pseudosphevc . 

Gorrebia—Pionia . 

Euclera=Androc7iaria . 

I cannot identify EcJieta or Triclteea ; but the former appears to 
have no type, so that this is of little consequence. 

G-enus Eunomia, Eilbncr (restricted). 

1. Eunomia androm aciia = Sphinx nmlroniaeki, Fabric . tip, Ins, ii. 

p. 161. 

Glaucopis (Dinia) fimilis, Walker , Lep, HeL i. p. 190. 

Par& (Bates), Venezuela (Dyson), B.M. 

2. E. SANGUiFLUA, Hiibner, SammL eml, Schmett, Zutr. figs, 697, 

698. 

Bahia. 

3. E. CARNICAUDA, H. Sp. 

Glaucopis (Eunomia) sanguiliua, Walker (nee Hubner), Lep . Met . i, 

p. 187* 

Rio Janeiro (Stevens), Type, B.M. 
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It will be seen that Walker adopted tbe above (which is conge¬ 
neric with E, andromacha) as the type of his Eurwmia ; he was 
therefore nearer to the truth than any of his successors. 

4. E. FULYICAUDA, 11. Sp. 

Allied to E. leucaspis, much smaller, and different in the colour of the 
body : hotly above black j palpi white in front; head dark brown, a 
green dot behind each eye; antennje black ; pterygodes black, broadly 
bordered internally with metallic blue-green ; thorax with a large pos¬ 
terior metallic-green spot; abdomen with all the segments bordered 
behind with dark metallic green; anal tuft black internally, golden 
yellow externally: wings exactly as in E. andromacha , hyaline-white j 
with the veins, margins, and bases black; primaries with a black 
litura at end of cell: body below dark brown; coxae metallic blue- 
green ; trochanters, basal segments of abdomen, and anus white 5 anal 
tuft golden yellow : expanse of wings 26 xnillims. 

St. Paulo (Bates), Type, B.M. 

This is a pretty little species, hut duller in colouring than 
any other in the genus. 

5. Eunomia sarcosoma, n. sp. 

Palpi white in front, black behind ; frons white ; top of head and an¬ 
tennae black; collar white-edged in front, golden greenish at the sides, 
dark grey in the centre; pterygodes black, edged internally with 
golden greenish ; a white spot on the shouldersj thorax black, with a 
bronzy dot in front and an elongated bronzy whitish spot behind ; 
glandular drums bluish black : abdomen scarlet; a central longitu¬ 
dinal brown band running through the first four segments, on the 
lateral margins of which are bronzy dots; terminal, lateral, and anal 
tufts scarlet: wings as in the other species, excepting that the black 
border of secondaries is narrower, that there is less black at base, and 
that the primaries have a greenish-white dot close to the base : pectus 
below black, coxae golden greenish; trochanters white; abdomen 
scarlet, with whitish patches in the centre of each segment, anus 
yellow : expanse of wings 31 millims. 

Pacho, New Granada ( Janson ). Type, B.M. 

6. E. ? merra = Lasioprocta merra, Wallen-great , Wien, ent, Mon . iv. 

p. 4L 
Callao. 

Character of E. andromacha, but smaller, Dr. Wallengren de¬ 
scribes it as having dorsal abdominal redclish-fulvous spots, the 
anus with black hairs: in this respect it agrees with no spe¬ 
cies known to me; possibly, however, it may be the male of 
the following, which has no anal tuft. 
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7, E. i‘LATYZONA = Scytalc platyzona, Felder, Raise tier Nor, Lep. iv. 
tab. c-ii. fig. 24. 

Pacho, New Granada ( Janson). B.M. 

The following appears also to belong to Eunomia. 

8. E.? eburneifera = Glaucopis cbumcifcra, Felder, Reive der Nov, 
Lep . iv. tab. cii. tig. 21. 

Genus Dint a, Walker . 

1. Dinia saucia = Glaucopis (Dinia) saucia, Walker, Lep. Met. i. 
p. 190. 

Colombia {Becker), Venezuela (Dyson). Type, B.M. 

Described by "Walker as variety o of D. eaqriis (IX avjjt\ 
Walker). 

2 . D. mena = Eunomia mena, Hiibner, Samml. ex. Schm. ii. pi. 155. 
Glaucopis auge, var. (3, Walker, Lep. Hct. i. p. 190, 

New Granada {Stevens), Venezuela (Dyson), Brazil (Bates). B.M, 

3. D. EA.GRUs=Sphinx eagrus, Cramer, Bap. Exot. iii. pi. 108. f. C. 
Bio (JSEGUlivray), Honduras (Miller), Veragua ( Salvin), Mexico 

(Argent). B.M. 

The three forms enumerated above may be only varieties of 
one species. 

4. D. subapicalis = Glaucopis (Dimia) subapiealis, Walker, Lep. Met. 
i. p. 190. 

Lima ( Kayler) and eff -? ,J Type, 13,M, 


Genus aEtubia, Ililhner. 

1. JEthria HiEMOUiiHOiDALis=Sphinx hmuiorrlioulalisS, Stall, Pap. 
Exot. pi. 12. f. 1. 

Rio (Bates), Brazil (Bates, Milne, Low, Doubleday). B.M. 

2. /E. smaragdina = Eunomia smaragdiua. Walker, Lep. Met, Suppl. 
i. p. 92. 

Jfltbria saturatissima. Walker, l. c. p. 93. 

Ega (Bates). Type, B.M,, 

There is only one example to represent the two descriptions 
united above, which were (I have no doubt) taken from the same 
individual. The explanation is self-evident. Mr. Walker comes 
one day and describes a new species; but, owing to the lateness of 
the bom*, or some other cause, omits to label it as a type ; the 
next time he comes to the collection he continues his M.8., and, 
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finding tills species without a label, forthwith redescribes it. This 
will, I think, account for several instances which I have noticed 
of evidently the same species described twice over in consecu¬ 
tive pages of Walker’s Catalogues. 

Genus Cokemattjra, n. gen. 

Primaries with two subcostal and four apparent median branches 
visible to the naked eye, the lower radial forming the fourth 
median, the upper radial not visible ; discocellular strongly 
angulated in the middle. Secondaries with two subcostal 
branches, the upper one lying close to the costa, and four 
median, branches, the fourth being really the lower radial; 
discocellular strongly angulated. Antennre slender. Head 
rather small. Abdomen very long, with large bushy anal tuft. 

Type C. chrysogaslm , Perty. 

1. Corematura chrysogastra = Glaueopis chrysogastra, Perty, 
Delect . pi. 31. f. 10. 

Eunomia abdommalis, Walker , Lep. Met. vii. p. 1617* 

St. Paulo (Dates), Archidona (Stevens), B.M. 

Described again by Walker (in his ‘Supplement,’ i. p. 89) as 
Lagaria abdominalis. 

Genus Argyroeides, n. gen.* 

Primaries with one evident subcostal branch (forking from 
below near apex); two radials placed at the upper and lower 
extremities of the cell, so that the lower discocellular is re¬ 
duced, to about a quarter the length of the upper; discocellu- 
lars nearly straight; three median branches, emitted regularly 
beyond the middle of the nervure. Secondaries with two sub- 
costals ; one radial; straight discoeellulars, the upper rather 
longer than the lower; three median branches emitted regularly 
beyond the middle of the nervure. Antennae plumose to near 
the tip. Head moderately large; palpi about level with top of 
head. Abdomen constricted at the base, with terminal straight 
anal tuft. Type A * ophion, Walker. 

1. Argyroeides ophion —Glaueopis (Dima) ophion, Walker> Lep, 
Set l p. 1.9L 

Carthagena and Venezuela (Becker), Type, B.M. 

* I am aware of the fact that Argyrodes {sic) has been used for a genus of 
Aracknida; but I think Argyroeides distinct enough for so dissimilar a group of 
animals. 



404 


ME. A. G. BUTLER OK THE 


Genus Pezaptera, n. gen. 

Costal and subeostals of primaries well defined ; subcostal with a 
fork near apex, and a third branch (generally representing the 
upper radial) emitted just beyond end of cell; lower radial 
emitted with second and third median brandies from lower ex¬ 
tremity of cell; an interradial and recurrent nervine, lying 
close to the lower radial until near to the cell, which it passes 
through to the base, thus making two discocelluiars with the 
usual angle. Secondaries small; subcostal branches forming a 
simple long fork; upper radial and continuous recurrent ner- 
vure running through the centre of cell and along the margin 
of lower radial to outer margin; discocelluiars rather long, 
nearly equal in length, the upper one slightly concave, run¬ 
ning obliquely inwards, the lower convex, running obliquely 
outwards, emitting the lower radial from its centre; three 
median branches, the second and third emitted near together 
at end of cell. Body much as in Argyroeides , but the abdomen 
rather less constricted. Type P. sordida. 

1. Pezaptera sordida = Eunomia sordida, Walker, Lep. Het. vii. 
p. 1617. 

Pheia divisa, Walker , Lep. Ilet. SuppL i. p. 8,3. 

Santarem, Villa Nova, and Ega (Bates). Type B.M* 

The type of P. sordida is faded; but P. divisa has its black 
colouring; in other respects the two types are identical. 

Genus Eumkkogastek, llcrrkh-Scha/for. 

1. Eumenqg aster kumenes, Herrich-SchaJJ'er, Auss. Schmetl. pi. 7*3. 
■fig. 423. 

Brazil. 

2 . E. notabi us = Pseudosphex notabilis, Walker , Lep. Het. SuppL i. 
p. 94 . 

Tapajos (Bates). ' Type B.M. 

3. E. ? tricolor = Glaucopis tricolor, Packard , 1st dun . Rep. Peak, 
dead. p. G2 (18(b)). 

Napo and Maranon rivers. 

I believe this to be a Hmnenogaster ; it seems nearly allied to E. 
notabilis , so far as 1 can judge from the description. 
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Genus Trichura, Iliilner. 

. 1. Trich ura latifascia= Glaucopis (Tiichtira) ktifascia, Walker , 
hep. Met. i. p. 193. 

Para {Bates), Type, B.M. 

2. T* CAUDATA=Zyg 0 ena caudata, Fahriciits, Sp. Ins. ii. p, 165. 

Rio (Stevens), Brazil (Argent), St. Paulo (Bates). B.M. 

3. T. coarctata=S phinx coarctata, Cramer, Pap. Bxot. i. pi. 4, 
figs. P, G. 

Pernambuco (J. P. G. Smith), Para (Bates). B.M. 

4. Trichura druryi, Ifdbner, Vers. bek. Schmett. p. 126. n. 1565. 
Sphinx coarctata, Drury (nee Cramer), III. ii. pi. 27. fig. 2. 

Honduras (Dyson), B.M. 

5. T. esmeralda= Glaucopis (Trichura) esmeralda, Walker , Lep. Bet. 
i. p. 194. 

Honduras (Dyson). Type, B.M. 

6 . T. AURXFERA, II. Sp. 

Glaucopis (Trichura) melas, var.? Walker (nee Cramer), Lep. Bet. i. 
p. 194. in 94. 

Para (Bates). Type B.M. 

The Sphinx melas of Cramer is a llomoeocera . 

Genus Syotrichura, n. gen. 

Subcostal of primaries with very short terminal fork, only visible 
with a lens ; upper radial emitted from the upper end of cell, 
lower only present as a fine line proceeding from the end of 
the third median branch ; discoeellukrs nearly in a straight 
line; second and third median brandies nearer together than 
first and second. Secondaries as in Trichura . 

Type S. virens, n. sp, 

1. SYNTRICHURA VIRENS, H, sp. 

Body dark shining green ; antennae black, noth whitish tips; pterygodes 
with whitish margins; whitish dorsal and lateral streaks at base of 
abdomen : wings as in Trichura, hyaline-white with black veins, mar¬ 
gins, and discocellular Iitura in primaries; body below black; base 
of abdomen white: expanse of wings 23 millims. 

St. Paulo (Bates). Type, B.M. 

Genus Herea, Walker. 

1 . Herea metaxantiia = Glaucopis (Herea) metaxanthus, Walker, 
Lep, list. i. p. 198. 

Para (Bates), Type, B.M. 



406 


MU. A. Ct. BTJTLEU ON THE 


2. II. ru ft c ep s=Giaucopis (Ilerea) rufieeps, Walker , hep. Met. i. 
p. 198. 

Para (Bates). ■ Type., B.M. 


Genus Pseudosphex, Iliibner . 

1 . Pseudospiiex zethus, Hiibner , Samml. exot. Schmctt. Zutr. 

figs. 49, 50. 

Para and Santarem (Bates) .* ’ B.M. 

2. P. jgqualis = Isanthene acqualis, Walker , hep . Met. Suppl. i. p. 87* 

Ega (Bates). Type, B.M. 

3. P. singularis = Giaucopis (Hyela) singularis, Walker, Lep. Met. i* 

p. 182. 

Para (Bates). Type, B.M. 

4. P. MUNDA=Isanthrene munda. Walker , hep . Bet. vii. p. 1605. 

Santarem (Bates). Type, B.M. 

5. P. consobrina, Walker , Lej?. Met. vii. p. 1619. 

Tapajos (Bates). B.M. 

6 . P. pgstica = Giaucopis (Phacusa) postica, Walker , Lep. Hetf. i. 

p. 178. 

Santarem (Bates). Type, B.M. 

7. P. BROMUS = Chrysostola bromus, Herr.-Seli.Auss.SchmetL$gA27. 

Brazil. 

Tins must not be confounded with Sphinx bromus of Cramer, 
which is a Dycladia. 

There is a little group of genera, including Illipula, Antichloris, 
and Briphia , which seem to make a passage between the present 
subfamily and the Oharideinre; I believe them to be Zygamidaj, 
yet hardly know how to distinguish them structurally from the 
Chari deinse. I shall refer them to the Zygamoid Arctiidte under 
the subfamily name of Antic, dorinm. 


EXPLANATION OF THE PLATES. 
Plate XXVII. 

Fig. 1. Venation of secondaries of CalMtonm, 

2 . Venation of primaries of Pima. 

3. Ditto of Comnosoma. 

4. Ditto of Isanthrene. 



Limv. Soo. Jo u rn . %ool>. Vbl.XlL Tab. 21, 



A..G\Butl«r* delet'hth July 18 ,; 5. 

STRUCTURE' -OF ZY&MNTDM. 


Mmtora Bros. imp. 
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Plate XXVII. ( continued ). 

Fig. 5. Venation of primaries of Pcecilosoma. 

0 . Ditto of Hommcera. 

7. Ditto of Erruca . 

8 . Metatkorax and abdomen of Myrmecopm. 

9. Ditto, profile view. 

10. Venation of primaries of And.renimorplm. 

11. Ditto of Sarosa . 

12. Ditto of Leucotmemis, 

13. Ditto of Gymnelia. 

14. Ditto of Loxophlebia. 

15. Ditto of Mochtoptem. 

Plate XXVIII. 

Fig. 1. Venation of secondaries of Procot.es. 

% Ditto of Notioptera. 

3. Ditto of Trianeura. 

4. Ditto of Pseiidosphenoptera . 

5. Ditto of Harrisina. 

6 . Ditto of Thy cassia. 

7. Ditto of Psichotoc. 

8 . Ditto of Dixophlehia. 

9. Ditto of Ichoria. 

10. Ditto of Epitoxis. 

31. Ditto of Tkyretes . 

12. Ditto of Eutoms. 

13. Ditto of Pcmpa. 

14. Ditto of Artona , 

15. Ditto of Phacusa. 

16. Ditto of Syntomcida. 

17. Ditto of Suliunca. 

18. Ditto of Amt/cles, 

19. Ditto of Empyrcuma. 

20. Ditto of Eicchromia. 

21. Ditto of Hisfiea. 

The group of genera constituting Walker's Family Dioptklce 
contains the types of species referable to the Euchromiinm „ the 
OharideiiMBj the Pericopiince, the Nyctemeri&m^ and the Pseudo* 
Deltoids ! I shall consider them in a special paper. 


link, .lOXURN.—ZOOLOGY, VOL. XIT. 
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Oil the Subfamilies Antichlorinae and Charideiuae of the Lepido- 
pterous Families Zygsenidae and Arctiidse. By Arthur G-. 
Sutler, F.L.S., P.Z.S., <fcc. 

[Read June 17, 1875.] 

(Plate XXIX.) 

Xx a former communication to the Society I considered the ar¬ 
rangement and structure of the subfamilies of typical Zygsenidse; 
I shall now proceed to investigate the aberrant subfamily Anti- 
chlorinee and the Arctiidse of the group Charideime, hitherto re¬ 
ferred by entomological authors to the Zygsenidae. Both of these 
subfamilies are characterized by having the usual number of 
branches to the median nervure of secondaries ; but the Chari- 
deinse are of a more robust, and consequently less typically Zyga¬ 
noid form ; the arrangement and branching of the wing-veins are 
altogether more like the Arctiidee ; and, as a rule, the wings are 
more densely clothed with scales. The larvae, so far as we know 
them, are also very hairy, and ornamented with long diverging 
tufts. Owing to loss of last page of MS., the Antichlorinse are 
referred erroneously to the Arctiidse. 

Family ZYGASJSTIDA2. (Aberrant group.) 

Subfamily Antichlorix jb, Sutler . 

Genus Mallostethus, n. gen. 

Palpi rather long ; thorax broad, and fluffy in appearance ; abdo¬ 
men gradually narrowing backwards to the aims, which has a 
terminal tuft of short hairs : wings semiopaque; lower radial 
of primaries branching from the third median branch ; subeos- 
tals of secondaries forming a simple fork from upper extremity 
of diseoidal cell ; median branches three in number, the first 
emitted before the end of cell, the second and third forming a 
fork from the lower extremity of the cell, the false radial and 
its recurrent nervure running from the base of the median ner¬ 
vine through the cell, along the edge of the third median branch 
to outer margin. Type M. metamelab\ Walker. 

1. Mallostethus m et a m el a s=G laueopis (Pseudoxnya) metamelas. 
Walker , Lep. Bet, i. p. 145. n. B. 

Para (Qrahmne % Bates), Type, B.M. 
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Genus Pseud aclytla, n. gen. 

Allied to the preceding genus, but the thorax less robust; the 
primaries opaque; the subcostal branches of secondaries fork- 
iug from a footstalk; the third median branch of secondaries 
with a fork-branch running into the false radial, and doubtless 
'representing the true radial nervure ; a false nervure running 
from the margin, exterior to and parallel to the submedian 
nervuire, but not reaching the base of the wing. 

Type P. opponens , Walker. 

1. Pseudaclytia oppoNENS=Pampa opponens, Walker , hep , Hei. 
SitppL i. p. 100. 

Ega {Bates), Type, B.M. 

This species has somewhat the aspect of the genus Aolytia. 

Genus Napata, Walker. 

L Napata TERMiNALis = Euchromia (Napata) terminalis, Walker , 
Lep. Het. i. p. 231. 

Pernambuco (. J. P. G. Smith), Brazil (Stevens), Type, B.M. 

? 2. N. leucotelus. Walker , MS. =Euchromia (Napata) terminalis, 
var., Walker, Lep. Het. i. p. 232, 

Honduras and Venezuela (Dyson). Type, B.M. 

This form has the transparent area of the primaries much more 
distinct than in the typical JV. terminalis , as also the dorsal white 
line on the abdomen. 

- Genus Ohloropsinus, n. gen. PL XXIX. fig. 1. 

In all respects (excepting nenration) closely resembling Pseudo- 
sphenoptera ; but the secondaries with the subcostals branching 
from a very short footstalk ; the discocellulars forming a sharp 
angle, through which the false nervure runs from base of me¬ 
dian nervure to outer margin ; the median nervure with three 
branches, the first emitted before the end of cell, the second 
and third forking from the end of cell. 

Type Qhloropsmus lanceolatus, n. sp. 

1. Chlorqpsinus lanceqlatus, n. sp. 

Exactly like Psendosphenoptera basalts in pattern and colouring, but of 
a narrower and more slender build : primaries above steel-blue, with 
the base and outer margin brown ; two basal hyaline white spots se¬ 
parated by the median nervure; secondaries dark brown, base hya- 

29 * 
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line; body brown* face spotted with white; back of head* pterygodes, 
and back of thorax spotted with metallic green; abdomen with two 
basal white spots, two or three dorsal green spots on the hinder seg¬ 
ments and a green lateral interrupted streak along each side j antenna; 
black-brown* white at base ; wings below dark brown, with diffused 
metallic green streaks along the costal and median nervmvs ; body 
brown below;, sides of palpi* front coxa;, and a row of spots along each 
side of venter metallic green: basal segment of abdomen and bind 
coxm white; tarsi ochreous : expanse of wings 43 millinis. 

St. Paulo (Bates). Type, B.M. 

This species may eventually turn out to be the male of Psmdo- 
spkenopiera ; if so, that genus (which I have considered as an ab¬ 
errant group of the Enchromiinre) will have to be referred to the 
present subfamily, in which it will still form an aberrant genus on 
account of the absence of the third median branch in secondaries. 

Genus Illipttla, Waller . PI. XXIX. fig. 2. 

1. Illxpula alecton=S phinx alecton, Cramer, Pap. Exot. iv. pi, 382. 
f. D. 

Sesia melanochloms, Sepp, Sunn. p. 145, pl. 69. 

Brazil (Mornay ). B.M, 

The larva ot this species is figured by Sepp ; it is white, and 
clothed with long, slender, white hairs, hut has no tufts of bristles 
at either extremity, Sepp remarks respecting it:— 

“ Nous trouvions cette Chenille velue couverte de polls longs et 
blanes, clout nous donnons la figure sut 3a feuille mferieure, au 
mois de Eevrier sur la feuille d’un vegetal, qu’on nomine Taper 
indien au Surinam, et nous la deeouvrnnes six mois apres sur 
les feuilles des Jurea-bessies, mais nous ignorons 3a denomination 
Latine de ces deux vdgetaux.” 

2. I. dolosa = Euchromia (Pampa) dolosa, Walker , hep. He/, i, 
p. 238. 

Pernambuco (J. P. G. Smith.) Type, B.M. 

It is a curious fact that althougli the two species above quoted 
are placed consecutively in Mr. Walker’s Catalogue, he failed to 
see that they were congeneric. 

Genus Ixylasia, n. gen- P1. XXIX. fig. 8. 

Chiefly differs from lllipula in its much greater size, more robust 

body and antennse, a brush of hairs on each side of the basal 
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segment of the abdomen; and the third median branch of se¬ 
condaries being emitted from the middle of the second. 

Type I. trogonoides , Walker. 

h Ixylasia trogonoidss= Aclytia trogonoides, Walker , hep. Bet. 
Suppl. i. p. 101. 

Brazil (Gardner). Type, B.M. 


Genus Peocaltpta, n. gen. 

Primaries very elongate, with hyaline spots, costal margin undu¬ 
lated ; the second and third median branches and the lower 
radial emitted close together at end of cell, and far distant 
from the first median branch ; secondaries subtriangular, apical 
half of costal margin excavated; subcostal vein with two 
branches, forking off from anterior extremity of discoidal cell; 
discocellulars strongly angulated, separated by the false ner- 
vure, which runs through the cell to near the base of the median 
nervure ; median nervure with three branches, the first emitted 
before the end of cell, the second and third emitted together at 
lower extremity of cell. Type P. subeyanea , Walker. 

1. Procalypta subcyanea = Eucliromia (Endera) subeyanea, 
Walker , hep. Bet. i. p. 230. n. 48. 

Mexico ( Hartweg ). Type, B.M. 

Genus Pterygoptebtjs, n. gen. PL XXIX. fig. 10. 

Allied to the preceding genus, and t oAntichloris ; wings opaque ; 
secondaries with the anal angle distinctly caudate, and both 
inner and outer margins slightly excavated, the veins nearly as 
in the preceding genus, but the front of the cell projecting for¬ 
ward, so shortening the subcostal branches and lengthening 
the upper discocellular; the* false radial also forking from the 
centre to the apex of second subcostal branch (this may, how¬ 
ever, be a natural wing-fold). Type P, clampennis, n, sp. 

I. Pterygopterus clavipennis, xi. sp. 

Body dark brown; frons, the palpi in some lights, crest, a few scales at 
back of head and at anterior margin of pro thorax, a spot on the 
shoulders, a longitudinal lituta on metathorax, the lateral drum-like 
expansions and an interrupted line along each side of the abdomen 
metallic green; antennae black, tipped with orange ; primaries with 
the costal half dark sericeous olive-green, purplish at its borders, 
with the veins at base, and the median vein between its branches 
bright bronzy metallic green; inferior and external area chocolate- 
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brown ; secondaries with the costal half bright metallic green; anal 
half brown, with the veins, outer margin, and tail blue-green; wings 
dark shining blue-green ; the apes of primaries (excepting the ner- 
vures) broadly dark brown : body black; coxae of first four legs 
bright metallic green, hind pair shining yellowish cream-colour, re¬ 
mainder of legs in certain lights dark blue-green; venter in some 
lights dark green : expanse of wings 47 millims. 

Espiritu Santo {Higgins). Type, B.M. 

This remarkable species forms a natural transition from the 
Illipula to the Antichloris group of genera ; it is, however, easily 
distinguished from all Zygaenidae by the peculiar shape of the 
secondaries. 

In the succeeding genera the first branch of the subcostal ner- 
vure springs freely from the discoidal cell. 

G-enus Ceeamidia, n. gen. PL XXIX. fig. 3. 

"Wings opaque; secondaries with subcostal branches emitted 
independently of each other; the discoeellulars oblique, an- 
gulated; the median branches emitted near* together close to 
the lower extremity of the cell; recurrent false nervure not 
reaching to the base of the cell: body rather slender; abdo¬ 
men cylindrical, smooth, with a short terminal tuft of hair in 
the males. Type C. fumipennis, Walker. 

1 . Ceramidia fumipennis = Eucliromia(Pampa) fumipenuis, WaIker, 
Lep. Het . i. p. 241. n. 66. 

Ega (Bates). Type, B.M. 

2. C. CATALEUCA, U. Sp. 

Like C . fumipennis above ; basal area of primaries below paler; secon¬ 
daries below with a broad central creamy-white band from costa to 
abdominal margin: expanse of wings 35 millims. 

E. Peru ( Degand ). Type, B.M. 

Genus Passineura, n. gen. PL XXIX. fig. 4. 

Nearly allied to the preceding genus, but the cell of seconda- 
ides projecting prominently forwards at its anterior extremity, 
thus shortening the subcostal branches and increasing the 
angle of the discoeellulars ; antennae rather thicker. 

Type P. fusiform™> Walker. 
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1. Passineura fusiformis = Pampa fusiformis, Walker , Lep. Bet. 
vii. p. 1629. 

Tapajos (Bates). B.M. 

G-enus Antichlouts, Hubner. PL XXIX. fig. 5. 

L Antichloris eriphia — Zygsena eriphia, Fabricius, Sp. Ins , ii. 
p. 163.n.31, 

Para (Bates), B.M. 

Antichloris phemonoe, Hubner, Zutr. figs. 15, 1G, is synony¬ 
mous with tlie above; but A, caca is distinct. 

2. A. Scudderii, n. sp. 

Closely allied to A. eriphia , but the wings and antennae purplish choco¬ 
late-brown instead of dark shining green ; the collar with larger lateral 
crimson spots; the abdomen duller in colour; the secondaries are also 
more acuminate at apex: below the differences are similar, excepting 
that the costal area of secondaries is dark shining green : expanse of 
wing 40 millims, 

Santarem (Bates). Type, B.M. 

1 have named this species after Mr. Samuel Scudder, the well- 
known American entomologist. 

3. A. caca, Hubner , Samml. exot. Schmett. Zutr . figs. 133, 134. 

Brazil (Bates). Type, B.M. 

This is larger and darker than A. eriphia ; the secondaries are 
less constricted at apex; and the costal area is sordid whitish in¬ 
stead of silvery white; the abdomen is also bronzy, with the lateral 
and dorsal streaks scarcely perceptible; the wings, however, are 
similar on the under surface. 

4. A. ANTHRACiNA==Euehromia (Amycles) anthracina. Walker , Lep. 
Set, i. p. 253. 

Venezuela (Walker). Type, B.M. 

Walker confounded this species with examples of another 
genus, being doubtless misled by a certain amount of similarity in 
coloration. 

5. A. auADRicoLOR=Ckaridea quadricolor. Walker , Lep. Het. Suppl. 

p. 1867. 

Brazil ( Walker). Type, B.M. 

Here, again, Mr. Walker was misled by the colouring of the 
insect, the secondaries having a crimson streak from apex to 
middle of disk, and a crimson outer margin. 
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Genus Ebumua, Felder . PL. XXIX. tig. 0. 

1. Ekiphia ustulata, Felder , Reise der Nov. hep . iv. pi eii. tig* 17. 

Pacho, New Granada (Janson); Bogota (Stevens). B.M. 

2. E. TRACT!PENNIS, 11. Sp. 

Allied to the preceding; wings darker, narrower, and more elongated; 
hack of head crimson; pterygodes without metallic bronzy streaks; 
metallic spots on abdomen of a greener tint; a large metallic-green 
(instead of pah tawny) patch covering the end of cell and the area 
immediately beyond it; basicostal metallic-green patch on seconda¬ 
ries larger; €‘ 0 X 8 e of front pair of legs scarlet, the remaining coxa* 
and a cental spot on third segment of venter silvery white : expanse 
of wings 40 millims. 

Choutales, Nicaragua (Janson). Type, B.M„ 

A well-marked and very handsome species. 


Family ABCTIIJDiE. 

Subfamily CtiAitiDEiNiE. 

Genas Aclytia, Hilbner . PI. XXIX. fig. 7. 

1. Aclytia simulatrix = Pelochyta simulatrix. Walker, hep . Het . 
Suppl. i. p. 106, 

Bogota. 

Evidently allied to A. halys. 

2. A. halys = Sphinx halys, Cramer , Pap. Eocot. iv. pi. 357- 
fig. C. 

Santarem {Bates). B.M. 

3. A. FLAViGUTTA = Euchromia(Aclytia) fluvigutta, Walker, hep. Ret. 
i. p, 246. 

Brazil {Stevens). Type, B.M. 

This species is perfectly distinct from A. halys in the pattern of 
the primaries, and from A. heber in the restricted hyaline area 
of the secondaries. 

4. A. heber == Sphinx heber, Cramer, Pap. Exot. iii. pi. 287. f. A. 

Santarem (Bates). B.M, 

5. A. PUNCTATA, n. sp. 

Euchromk (Aclytia) heber, Walker (rtec Cramer ), Lep. Het . i. p, 244, 
n. 75. 

This species differs from the preceding in its greater size, broader wings, 
the paler colour of the thorax and primaries; the darker metallic- 
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green bands on the abdomen; the yellow spot on the primaries re¬ 
duced to a point and placed about halfway between the base and 
apex; the narrower black apical border of secondaries ; and on the 
underside in the paler apical half of primaries, the greyish tint of the 
internal area, and the elongate triangular form of the yellow spot *. 
expanse of wings 32 millims. 

Honduras {Dyson). Type, B.M. 

Genus Chabxdea, Dalmcm ( Herrick-Sckciffer). PI. XXIX. fig. 11. 

1. Charidea submacula = Euchromia (Automolis) submacula, 
Walker, Lep. Het . i. p. 214. n. 13. 

Venezuela (Dyson). Type, B.M. 

I believe this to be a mimic of the genus Uisiicea ; tie two 
constantly come together in collections. 

2. C. arrogax\s = Euchromia (AutomolisJ arrogans, Walker, Lep . Het. 
i. p. 214. n. 14. 

Venezuela (Becker), Veragua ( Salvin ). Type, B.M. 

3. C. splendida, Herrick-Schaffer, Auss. Schmett. fig. 232. 

Venezuela. 

4. C. Alonzo, n. sp. 

Closely allied to C. fulgida, but with a pale quadrifid crimson streak 
crossing the disk obliquely from subcostal nervure to second median 
branch; the scarlet border of secondaries terminating more abruptly 
towards apex; primaries below with the metallic-green streak re¬ 
stricted to the base of the wing; the discoidal scarlet spot larger, but 
paler; the postmedian band of upper surface broad and well defined : 
expanse of wings 42 millims. 

Venezuela (Dyson). Type, B.M. 

This is the supposed variety of C.fastuosa indicated in Walker’s 
list. 

5. C. Imogena, n. sp. 

Allied to C. fulgida , but with a trifid rosy streak crossing the disk very 
obliquely from base of upper radial to just below second median 
branch j the scarlet border of secondaries much wider, and termina¬ 
ting abruptly towards apex; all the metallie-green colouring more 
golden in hue; the basal area of secondaries more decidedly blue; 
primaries below with the metallic areas golden green; the scarlet 
discoidal spot replaced by a larger rose-coloured spot; no green spot 
beyond the cell, but a broad oblique rosy band as in C. Alonzo ; 



416 


Mil. A. G. BUTLER OH THE 


border of secondaries as above, but rosy: expanse of wings 45 
roillims. 

Peru. Type, B.M. 

Nearly allied to the preceding species. 

6. C. fulgida, Herrich-Schaffer, Auss. Schmett , i. 235. 

Euchromia (Autoraolis) fastuosa, Walker, Lep. Met» i. p. 215. n. 13. 

Jamaica {Children), Brazil (Mor nay). B.M. 

7- C. cinctxpennis. Walker, Lep. Het. Suppl. i. p. 97. 

Bogota (Stevens). Type, B.M. 

8. C. scintillans== Euchromia seintillans, Butler, Lep. Exot. pi. ixi. 
fig. 16. 

Cartage, Costa Rica (Fuji Patten). Type, B.M. 

9. C. fulgens, Herrich-Schaffer, Auss. Schmett. i. fig. 234. 

Bogota (Stevens). Three specimens, B.M. 

10. C. mica ns, Herrich’-Schaffer, Auss. Schmett. i. fig. 233. 

Bogota (Stevens). Four specimens, B.M. 

Two of our examples have the spots on primaries very pale, and, 

towards the base, suffused with yellowish. 

11. C. HURAMA, n. Sp. 

Body above purplish black ; head and thorax spotted and streaked, and 
the abdomen broadly banded with metallic blue-green: primaries 
blackish brown, base metallic green; a large oval interno-raedian 
spot, bounded above by the median nervure, an elongated subcunei¬ 
form patch, placed obliquely to the above-mentioned spot and almost 
filling the discoidal cell, and a broad, oblique, trifid fasciole, cut by 
the third median and lower radial veins, all pale rose-colour ; secon¬ 
daries shining purple, with the costa brown; fringe rosy whitish; 
body below nearly as above; primaries with the interno-mediau and 
discoidal patches enlarged and fused, deep rose-colour; postmedian 
fasciole widened and deeper in colour; interno-basal area of wings 
shot with steel-blue; secondaries purple, metallic green at the base, 
with a broad costal and external blackish border; fringe rosy whitish ; 
expanse of wings 44 millims. 

Ecuador (Buckley), Type, B.M. 

A very beautiful and distinct species. 

12. C. Bella =Glaucopis bella, Gufrin, Icon. Regn. Anim, p, 502, 

Charidea lisematodes, Boisduml, Up. Guat. p. 82. 

Orizaba, Mexico ( Botteri ). B.M. 
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13. C. bivulnera, Grote. 

Orizaba, Mexico ( Botteri ). B.M. 

Is not tills lovely little insect the male of 0- bella ? 

14. C. gloriosa= Euchromia (Automolis) gloriosa, Walker, Lep. Het. 

i. p. 215. 

Guatemala (Salle), Type, B.M. 

Nearly allied to C. bivulnera. 

15. 0. J ucunda= Euchromia (Automolis) juemida, Walker, Lep, Het. 

p. 16. 

Charidea fastuosa, Menetries, Cat , ii. t. xiv. fig. 8. 

Brazil {Becker), Rio (J. P. G, Smith), Espiritu Santo (Stevens), 

Type, B.M. 

I have little doubt that Cyanopepla and Entomis of Beider 
are identical with Charidea. Cyanopepla eacyane , which is in 
Mr. Bruce’s collection, does not differ in structure. 

Genus Helxuba, n. gen. PL XXIX. figs. 13,17. 

Allied to Charidea; males generally with a broad caudate ter¬ 
mination to the anal angle of posterior wing, emitting from the 
back a radiating compressed brush of stiff hairs ; the subcostal 
nervure with three branches, the first ill-defined in the female, 
emitted before the end of the cell, the second and third forming 
a fork from the anterior extremity; discocelluiars forming 
a sickle-shaped line, the upper one being considerably longer 
than the lower and distinctly inarched; second and third me¬ 
dian branches emitted together from a footstalk at posterior 
extremity of cell. Type H. solicauda , n, sp. 

1. Heliura apicalis, Herrick-Schaffer, Auss . Schmett, i. f. 236, 
Euchromia albiplaga, Walker, Lep. Het. i. p. 218. 

Brazil (Mornay), Venezuela (Dyson). B.M. 

This species (PL XXIX. fig. 9) is somewhat abnormal, the sexes 
being apparently alike and somewhat resembling Charidea in their 
eminently metallic coloration ; it is, however, so nearly allied to 
H, thetis and ienens in other respects that I have not thought it 
worth while to place it in a separate genus. Mr. "Walker errone¬ 
ously referred it to his genus Histicea. 

2. H. CAPYS=Zygaena eapys, Fabricius, Sp, Ins, ii. p. 166. n. 48. 
Surinam. 

3. H. LACTEINOTA, H. Sp. 

Euchromia (Dipsenae) capys, var. ? Walker , Lep , Het . i, p. 262. 

Tapajos and Ega (Bates), Type, B.M. 
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Eeaclily distinguishable from IL capys by the transparent area 
in secondaries. 

4. H. thetis = Sphinx thetis, Linnceus , Mant. i. p. 539. 

Zygmna thoas, Fabricius, Sp. Ins. ii. p. 166, u. 53. 

$ . Venezuela (Dyson). B.M. 

This is E. thetis , Tar. P of Walker. 

5. H. leneus = Sphinx leneus, Cramer , Pap. Exot. iii. pi. 248, f. G. 

d • Demerara (Bowerbantc). B.M. 

This is E. thoas, var. ? of Walker; it differs from the preceding 

species in the less brilliant metallic colouring of the abdomen, 
the smaller transparent area of secondaries, and the smaller white 
spot at apex of primaries. 

6. H. TETRAGRAMMA=Euchromia (Eucereeon) tetragramma. Walker , 
Lep. Het. i. 268. 

d . Santarem (Bates), Type, B.M # 

7. H. PYRRHGSOMA, n. sp. 

Larger than the preceding species, the wings longer, the hyaline spots 
towards apex of primaries united, the secondaries with a narrower 
blackish border : back of head dull ochraceous, the pterygodes mar¬ 
gined and the thorax longitudinally streaked with the same colour ; 
coxae, trochanters, and distal half of femora red, the remainder of 
the legs brown : expanse of wings 32 millims. 

Para (Graham). Type, B.M. 

Easily distinguished from FI. tetragramma by its superior size 
and the colouring of the legs, the tibiae of that species being alter¬ 
nately spotted with reddish and black. 

8. H. solicauda, n. sp. 

Euehromia (Eucereon) tetragamma, var. /3, and fern.? Walker , Lep. 
Het. i. p. 268. 

J. Honduras (Dyson). Types, B.M. 

This is altogether a paler species (that is to say, with more 
white colouring in the wings) than the two preceding it. 

Genus Acridopsis, n. gen. PL XXIX. fig. 14. 

Allied to the preceding genus; wings alike in both sexes, the first 
subcostal branch of secondaries wanting, but the false radial and 
its recurrent continuation present; lowrnr discocellular reduced 
almost to a point; lower radial curved; costal margin slightly 
excavated. Type A. latifascia , Walker. 
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1. Acrxdopsis LATiFASCiA=Eucerealatifascia a Walker, Lep. Het . vii. 
p. 1639. 

Para (Bates). . B.M. 

Excepting in the coloration of the body, this species is much 
like Heliura solieauda . 

2. A. marica = Sphinx marica, Cramer, Pap. Exot. i. pi. 20. f. F, G. 

Para (Graham). Two examples, B.M. 

Confounded by Walker with the next species. 

3. A. GRYLLQiDES = Euchromia (Eueereon) grylloides, Walker , Lep. 
. Het. i. p. 271. 

Para (Graham). Type, B.M. 

4. A. tha LAssiCA=Eueerea thalassica, Felder, Reise der Nov. Lep. iv. 
pi. cii. fig. 18. 


Genus Teltoneuha, Felder. PL XXIX. fig. 12. 

1 . Telioneura subplena = Euchromia (Eueereon) subplena, Walker , 
Lep. Het. i. p. 266. 

Rio Janeiro (Stevens). Type, B.M. 

This appears to be referable to Felder’s genus, although differ¬ 
ent in colour. 

2. T. glaucopis, Felder , Reise der Nov. Lep. iv. pi. cii. fig. 31. 

- ? 

3. T.? coras = Sphinx coras, Cramer, Pap. Exot. iv. pi. 312. f. A. 

Surinam. 

The Aoharia brunnus of Hubner’s £ Yerzeichniss * will be the 
type of that genus, not because it is the first species (as Scudder 
seems to think that I imagine to be the rule), but owing to 
Walker’s action at p. 274 of his ‘ Cataloguehe moreover refers 
A. coras to Automolis with a P 

Genus Ceeatonotus, Herrich-Schivffer (restricted). 

PL XXIX. fig. 23. 

1. Creatonotus incertus, Her rich-Schaffer, Auss . Schmett . i. 
fig. 503. 

Automolis reducta, Walker, Lep. Het. vii. p. 1638. 

Fifty miles W. of Rio Janeiro (Sir W. Smith). B.M. 

This is one of the most remarkable species of the group. 
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Genus Automolis, Ililbner. PL XXIX. fig. 25. 

Euplesia, Felder ; Eucyrta (part), Felder. 

1. Autqmolis sphingidea = Glaueopis sphingidea, Petty, Delect. 
Anim. pi. 31. f. 12. 

Para (Bates). B.M. 

Walker referred this species to his group DipanuB. 

2. A. vittigera = Felder, Reise r der Nov. Lep. iv. pi. cii. fig. 9. 

Ega (Bates). B.M. 

Closely allied to the preceding species. 

3. A. FULGURATA, H. sp. 

Frans black, metallic green behind the palpi, crest with a transverse 
orange line; top of head black with a large, central, metallic-green 
spot, and an orange stripe on each side; collar black in the middle, 
orange on each side; pterygodes orange, a black spot on the shoul¬ 
ders ; thorax black, clothed with brown hairs; abdomen jet-black, 
with lateral and dorsal metallic-green spots: wings purplish brown, 
primaries with the nervures pale brown ; a broad central orange streak 
from base of inner margin to upper radial, the line of 'which it follows, 
and tapers to near outer margin; secondaries with the costal area 
almost to apex occupied by a sharply defined orange patch: body 
below black, pectus spotted with metallic green, trochanters of front 
pair of legs with a central orange dot; venter with lateral green dots, 
the three basal segments with a double parallel series of orange spots": 
expanse of wings 46 millims. 

Espiritu Santo {Higgins). Type, B.M. 

4. A. SYPiLus=Sphinx sypilus, Cramer , Pap. Exot . ii. pi. 99, f. A, 

Surinam, 

This may be regarded as type of Automolis, since it is congeneric 
with the species proposed as type by Walker, ‘ Lep, Ufct.’ vii 
p. 1634. 

5 . A. Packard!!, n. sp. 

Euehromia (Dipsenae) Sypilus, Walker (nec Cramer ), Lep. lid . i. p, 260, 
n. 106 . 

This species has two orange streaks in primaries, the one running from 
near the base to near the outer margin, the other from near costa (at 
external third) to outer margin,* the shorter streak, therefore, is 
nearly parallel to, but slightly divergent from, the long one : expanse 
of wings 38 millims. 

Para and Ega (Bates). Type, B.M. 

Xearly allied to the preceding species. 
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(I A. FLAViciNCTUS = Creatonotus flavieinetus, Herrich-Schaffer, Auss, 
Schmett. i. fig. 433. 

Automolis angulosa, Walker, Lep. Het, vii. p. 1634. 

Bogota (Stevens). B.M. 

7* A. PRiETEXTA = Eucyrta prsetexta, Felder, Reise der Nov . Lep. iv. 
pL cii. fig. 6. 

8 . A. c o ntRaria= Euchromia (Dipsense) contraria, Walker, Lep . Het . 
i. p. 259, n. 104. 

Ega (Bates). Type, B.M. 

9. A. GEOMETKicA=Eucyrfca geometrica, Felder, Reise der Nov . Lep. 
iv. pi. cii. fig. 6. 

Evidently allied to the preceding species. 

10. Automolis amboides, n. sp. ** 

Head black, irons metallic blue-green; collar nearly yellow, with blue- 
black dorsal and lateral streaks; pterygodes yellow j thorax yellow 
with a central longitudinal metallic-blue streak; basal segments of 
abdomen yellow, anal segments black, all the segments with lateral, 
and the anal segments with dorsal metallic blue-green spots : wings 
mealy yellow'; primaries with a dark-edged dove-coloured border from 
apex to external angle (whence it throws off a broad oblique band to 
centre of costa) and along the inner margin nearly to the base ; secon¬ 
daries with a broad (internally sinuated) external chocolate-brown 
border, tapering along abdominal margin to near the base: pectus 
black, spotted with metallic green; trochanters of front legs with a 
large yellow central spot; tibiae and tarsi of all the legs with a lateral 
creamy whitish line ; venter yellow transversely banded with metallic 
green; anus black-brown, spotted with green : wings nearly as above ; 
borders and central band of primaries darker: expanse of wings 53 
millims, 

Ecuador (Buckley). Type, B.M. 

The genus Fionia of Walker would perhaps he best placed here; 
it differs very little in structure from the following group $ Walker, 
however, placed it between Hydrusa and Fhauda* 

Grenus Pompostola, Hubner. 

P. hyparelms of Cramer is type as determined by Walker. 

1. Pompostola HYPARCHus = Zygaena hyparchus, Fabricius, Sp. Ins. 
ii. p. 160. 

Sierra Leone (^Morgan), Ashanti. B.M. 
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2, P. sa.MiAURATA= Euchromia(Pompostola) semiaurata, Walker , Lep. 
Mel. L p. 207. n. 3. 

Sierra Leone ( Foxcroft) and “ -? ” Type, B.M. 

3, p. vicaria= Euchromia (Pompostola) vicaria, Walker , Ley?, -flfrL i. 
p. 20/. n. 2. 

* Ashanti and Sierra Leone ( Foxcroft ). 

1 think it quite possible that the genus Diospage is nob struc¬ 
turally distinct from this group; it contains the two species D. 
rltebus and auratus of Cramer; but we have representatives oi 
neither in the British Museum. 

Genus Belemkia, Walker . PL XXIX. fig, 24 

1. Belemnia eryx, Fabricius, Sp . Ins. ii. p. 161. n. 22. 

Brazil (Miller). B.M. 

2. B. Crameri, Butler, Ann. Mag. Nat. Hist. ser. 4. vol. xv. p, 33!h 
Sphinx inaurata, Cramer (nec Sulzer), Pap. Exot. iii. pi. 140, figs. 

E, F. 

Santa Catharina (Becker), Para and Tapajos (Bates), Honduras (Mil er). 

Type, B.M. 

The colouring of the body in Ilubner’s figures of u Chrysaor 
eryx ” is more like the Pabrician species ; otherwise I should have 
supposed them to represent B . Crameri• 

3. B. iNAURATA=Sphinx inaurata, Sulzer , Hist. Ins. pi. 20. fig. 4. 
“America.” 

The male of this species has the hinder segments of the abdo¬ 
men blue, as iu 2?. Crameri ; otherwise it is more like the succeed¬ 
ing species. 

4. B. Jovis, Butler, Ann. fy Mag. Nat. Hist. ser. 4. vol. xv. p. 330, 

Honduras (Miller), Veragua ( Salvin ). Type, B.M. 

Genus Apiconoma, n. gen. PL XXIX. fig. 22, 

Allied to Automolis, but the subcostals of secondaries branching 
from a footstalk. Type A. opposita , Walker. 

1. Apiconoma apicalis~ Euchromia (Dipaense) apicalis. Walker, hep, 
Het i. p. 261. 

Pa xk (Bates). Type, B.M. 

2. A. opposita = Euchromia (Dipaenae) opposita, Walker , hep. Het. i. 

p. 260, 

Automolis saturata, Walker, Lep. Het . vii. p. 1635. 
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Euplesia oehrophik, Felder , Jfeise dt>r 2Vor. Lep. iv. pi. cii, f. 10. 

Brazil [Argent). Type, B.M. 

H. A.? ventralis = Glaucopis ventralis, Guerin , Je. Regno Anim . 
p, 503. 

Mexico.' 

4. A. SEMiRGSEA=Automolis semirosea, Walker , Lep . Het Sappl \, 
p. 103. 

Ega (ftate). * Type, BvM. 

This species has somewhat the aspect of a Noclua. 

Genus Rhipha, Walker. PL XXIX. fig. 21. 

Apyre and Arara, Walker ; Eucyrta (part), Felder v 

The species which I have here grouped together agree in vena¬ 
tion, but are very dissimilar in coloration, I shall refer them to 
three sections under Walker’s names. 

Sect. 1. Arara, Walker. 

I. Rhipha vxttipes = Arara vittipes, Walker , Lep. Het. iii. p. 642. 

Brazil (Stevens). Type, B.M, 

General colouring of Apiconoma semirosea, but in pattern more 
like Cmtoplastis dilufa of Felder, 

Sect. 2. Apyre, Walker . 

2. R. separata = Apyre separata, Walker , Lep . Het. ii. p. 491. 

Ega [Bates). Type, B.M. 

Excepting that the primaries are veined with whitish and not 
barred with yellow, this species has somewhat the aspect of Api- 
comma opposita. 

Sect. 3, Rhipha, Walker. 

•3. R. strxgosa sss Euchromia (Rhipha) strigosa. Walker , Lep. Het ; i. 
p> 273. 

Eucyrta subulifera, Felder , Rme der Nov. Lep. iv. pi. cii. %. 3. 

Rio Janeiro [Stevens). Type, B.M. 

The wings of this species are peculiar in marking ; I know of 
nothing similarly coloured * the body, however, approaches Fn- 
car eon and GaletJialea. 

Genus Empusa, Rubier . 

1. Em p usa vjtrea = Phahena vifcrea, Cramer , Pap. Exot. iii. pi. 276. 

fig. C. 

Rio Janeiro [Stevens). - B.M. 

niNW. jomm. — zoology, von. in. . 
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2, E. TYBRisa&Pbalsena tybris, Cramer, Pap , Exot * iii. pi. 92. fig. D. 
Surinam. 

Eucyria alhicollis of Felder is probably a third species of this 
genus. 

Genus Galethalea, n. gen. 

General aspect of Halesidota , excepting in the abdomen, which is 
like that of JEtieereon; venation of Qharidea ; but the more 
robust thorax and longer antenna? preclude the possibility of re¬ 
ferring it to that group. Type G* pica, Walker. 

1. Galethalea pica = Halesidota pica, Walker , Lep. Het. iii. p. 743. 
n. 19. 

Eio Janeiro (Stevens). Type, B.M. 

2. G. tig rata =Charidea tigrata. Her rich-Schaffer, Aim. Schmett . i. 
Brasil? 

Unfortunately I have lost my reference to the figure of this 
species. 

3. G. con finis = Charidea confinis, Herrich-Schaffer, Auss. Schmett. i. 
pi. 51. fig. 277. 

Brazil. 

Walker made a decided mistake in attempting to correct 
HerrichrSchaffer’s view respecting this species ; for ^although 
unlike Charidea in colouring, the structure is almost identical. 

Genus Cekcopimorpha, n. gen. PL XXIX. fig. 10. 

Allied to Galethalea and to Acridopsis, differs from the latter as 
regards nenration as followssubcostal brandies placed upon 
a footstalk ; lower discocellular short, but well defined ; radial 
nearly straight; false radial running dear of the true radial, 
its recurrent continuation extending to base of median nervine. 

Type 0, liomopteridia , n. sp. 

1* Cercopimorpha homopteridia, n. sp. 

Euchromia (Anydes) pecfciiiata, var. ?, Walker , hep. Het . i. p. 254. 

Par& (J. P. G. Smith ty Bates), Type, B.M. 

An obscure-looking species, with the general aspect of an Ho- 
mopterous insect. It has nothing to do with GmehVs species. 
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Genus Akycles, Walker . PL XXIX. fig. 15. 

JDipsense and Pelochyta, Walker {nee Miibner ). 

1. Anyclbs con tenta= Euchromia (Dipaense) eontenta, Walker, hep. 
Ret . i. p. 258. 

Dipasme lateralis, Walker, Lep. Ret . vis. p. 1634. 

Para {Bates). Type, B.M. 

■ 2. A. rhodura, n. sp. 

Euchromia (Dipaenae) acharon, var. ?, Walker, Lep . Ret. i. p. 258. 

Para (Bates). Pour examples, B.M. 

The Z. acharon of Pabricius is a Frocris from Australia. This 
will be the type of tbe genus. 

3. A. ferruginosa = Euchromia (Dipseuce) ferrugmosa, Walker , Lep. 
lie A i. p. 259, 

-? Type, B.M. 

I much doubt if this species will ever be recognized ; the type is 

in bad condition. 

4. A, mgesta= Euchromia (Dipaenae) mcesta, Walker, Lep . Ret. i. 
p. 25.9. 

-? Type, B.M* 

5. A. i>iffinis = Pelochyta diffinis. Walker, Lep. Ret. Suppl. i. p, 105. 

Para (Bates). Type, B.M. 

Mr. Walker places Hub Her’s first species of Pelochyta at the 
end of Ms group Dipcence ; it seems to me, however, to be a Eu- 
eereon ; therefore Walker’s genus Jmerila must give place to 
Pelochyta , Hubner, 

Genus Metanycles, n. gen. PL XXIX. fig. 19. 

Allied to the preceding genus and to Oercopimorpha ; in neuration 
it differs from the latter in the arrangement of the subcostal 
branches of secondaries, the first being emitted from the ner- 
vure some distance before the end of the cell, and the second 
at the anterior extremity ; tbe upper discocellular is also sub- 
angulated. . Type M. contracta , Walker. 

1. Metanycles contracta =Ac1ytia contracta. Walker, Lep. Ilet. 
Suppl. i. p. 102. 

Sierra Leone (Fooccroft). Type, B.M. 

Genus Epanycles, n. gen. PL XXIX. fig. 18. 

Allied to Angeles, which it resembles, but only differs from Cerco - 
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j pimorpha in neuration as follows:—cell longer, radial more 
curved, second and third median branches not emitted from a 
footstalk, but (with the radial) from posterior extremity of cell 

Type E. imperially , Walker, 

1. Epanycles imperialismsE uchromia (Pampa) imperialism Walker 9 
hep. Het. i. p. 241. 

Tapajos, Santarem, and Ega (Bates). Type, B.1VL 

Genus Soiopsitchb, in gen, PL XXIX. fig. 20. 

Wings long, narrow, subhyaline, neuration of secondaries only 
differing from Epanycles in the following respect—branches of 
the subcostal nervure emitted together from the anterior extre¬ 
mity of the cell, and not from a footstalk; the three medians 
and the radial are emitted from the cell exactly as in Epanycles; 
an ten n SB very strongly plumose, more especially in the males. 

Type S. tropica , Walker, 

1. Scio psyche TRoncA” Euchromia (Cakmotos) tropica, Walker, 
Le,p. Het . i. p. 236. 

Santa Martha (Bouchard), Ega and Santarem (Bates), Brazil ( Becker ), 
Honduras (Dyson). Type, B.M. 

2. S. CINEIiEA, Ji. Sp. 

Primaries semitransparent, black, with the nervurcs black, a dull metallic 
greenish spot at base; secondaries hyaline, with grey borders: head 
thorax, and antenna? black; frons, back of head, and front margin of 
prothorax minutely dotted with metallic green (only noticeable with a 
lens); abdomen dark grey, light grey at the sides, with one or two 
lateral minute green dots : primaries below paler than above, with a 
bright metallic-green streak along the subcostal nervure; secondaries 
with a green streak along basal half of costal area and abdominal mar¬ 
gin ; expanse of wings 38 millims. 

Espiritu Santo (Higgins). Type, B.M. 

We have two examples of this species ; it is allied to Walker’s 
E. tropica, but is altogether duller in colour and more transparent, 
the body having scarcely any metallic colouring upon it. 


Genus A^dkocuaeta, Felder, 

1. Androcharta MEONES=8phmx meones, Cramer , Pap. Exot. iv, 
pi. 32p. f. E. 

Giaucopis oomta, Sepp, Surinam, pi. 37. 

Bogota (Stevens), Santa Martha (Bowchard). <$ et B.M* 
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2. A. BRASILIENSIS, n. Sp. 

$. Allied to the preceding species, but duller, the metallic-green spots 
on the abdomen smaller; no cream-coloured spots on the shoulders 
primaries with a well-defined hyaline white spot just beyond the 
middle of the cell; the usual spot below the cell larger 5 the large 
discal spot rounded, bifid, only cut by the third median branch: ex¬ 
panse of wings 47 raillims. 

Brazil. Two examples, B.M. 

This species was confounded with the preceding by Mr. Walker; 
but it is readily distinguished by the absence of the whitish 
.shoulder-spots, as also by the other characters above mentioned. 

3. A. diversipennis ssa Euchromia (Hippola) diversipennis, Walker , 
hep. Het. i. p. 225. n. 34. 

3 . Tapajos {Bates). Type, B.M. 

This species and the following have no white shoulder-spots. 

4. A. Stretchii, n. sp. 

<$ . Allied to the preceding species, but the male with much larger secon¬ 
daries j no scarlet spots on metathorax and base of abdomen; the metal¬ 
lic spots much more bluish; primaries with only one very small scarlet 
stria at base below the median nervure, the discoidal cell metallic 
‘ blue-green, with the usual hyaline white spot, also a green line below 
the scarlet submedian litura; an interno-median oblique hyaline white 
spot towards the base ; large discal hyaline patch, almost equally broad 
at both extremities; secondaries white, base and costal area brownish : 
primaries below with a large interno-median white patch as in A. 
meones (in A. diversipennis it is brown), no scarlet costal streak : ex¬ 
panse of wings 49 millims. 

$ . Chiefly differs from the male in the larger interno-median spot of 
primaries, the rounded hyaline discal spot, the normal female secon¬ 
daries, and in the presence of crimson spots at base of abdomen in 
the centre: expanse of wings 46 millims. 

<$, Tabatinga, Peru (Degand); St. Paulo, Amazons (Bates). 

Type, B.M. 

This species and the following are probably found over the same 
or nearly the same region; they cannot, however, be easily con¬ 
founded together, as the secondaries in A. Stretchii <$ are large 
as in A. meones; but A. mrvipennis is probably the Upper- 
Amazon type of A. diversipennis, and has the same small male 
secondaries. 

. 5. A. PARVIPENNIS, n, sp, 

6* Only differs from A. diversipennis in the more oblique and trifid 



428 


MR. A. Gk BUTLER ON THE 


diseal hyaline spot of primaries, and the smaller discoidal spot; ex¬ 
panse of wings 43 millims. 

5 « Very like A. meones J, but without the white shoulder-spots, and 
with an oblique trifid or even quadrifid hyaline diseal patch in prima¬ 
ries : expanse of wings 4 7 millims. 

S, St. Paulo (Bates); $, Ega (Bates), Tabatinga (Degand). 

Type, B.M. 

It is a curious circumstance that our male A, Stretcliii came 
in the same Peruvian collection with female A. parvipennis, and 
our male A. parvipennis in the same St.-Paulo collection with A, 
Siretchii ?. Still the localities are not widely sundered; and there¬ 
fore the value of the two species need not on that account be 
called in question. The genus may be divided as follows :— 


Div. A. Secondaries of male large. 

a. Shoulders of both sexes cream-coloured .... A. meones . 

b. Shoulders of both sexes black, diseal spot of female rounded, 

scarlet abdominal spots small. A, brasiliensis. 


c. Scarlet colouring obsolescent, dorsal abdominal spots only pre¬ 
sent at the base in both sexes; hyaline wing-spots larger. 

A. Stretcfdi . 

Div. B. Secondaries of male small. 

a. Hyaline discal wing-spot of male quadrifid, small at costa, and 

gradually enlarging to second median branch ; scarlet wing- 
streaks well defined..... A. diversipenms. 

b. Hyaline discal spot more oblique, trifid in male, sometimes 
quadrifid in female, subcostal hyaline spot small, 

A• parvipennis. 

The last two may prove to be synonymous ; but if so, the spe¬ 
cies must have a tremendous range. Still there is no doubt that, 
at most, A.parvipennis can only be regarded as the Upper-Amazon 
type of Walker’s species, although the appendices of the male differ 
as much as in the other forms in this genus. 

6. A.? lateralis — Euchrpmia lateralis, Guerin , Ic. Wgne Jnim. 
p. 503. 

Para. 

Genus Scepsis, Walker . 

This genus scarcely differs from Sciopsyehe in the neuration of 
secondaries; I only know one species of the group, although I 
have little doubt that several species recently described by Ame¬ 
rican authors are referable to it. 
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1. Scepsis FULVicoLLis = Glaucopis fulvicollis, Itubner, Samml. exot. 
Schmett. i. pi. 164. figs. 1-4. 

Glaucopis semidiaphana, Harris , Descr. Cat . Am. Spk . p. 38. 

E. Florida {Doubleday), Canada West. B.M. 

Subfamily Cteh trcmtNiE. 

{See notes at end of this genus.) 

Genus Philoros, Walker . 

1. Philoros RUBRiCEPS=Ctenucha (Philoros) rubrieeps, Walker, 
Lep. Het. ii . p. 283. 

New Granada (Jurgens), Venezuela {Becker). Type, B.M. 

2. P. neglect a = Tipulodes neglecta, Boisduval, Astrolabe , pi. 3. 
f. 8. 

Peru. B.M. 

In one of the boxes of Lepidoptera obtained through the sale 
of Mr. Norris’s collection, I found an example of P. neglecta 
labelled “peruviana ” in Mr. Walker’s handwriting ; but I feel un¬ 
certain as to whether it is described under that name. 

3. P, vENOSA=Ctenucha (Philoros) venosa, Walker, Lep . Het . ii. 

# p. 284. 

Venezuela (Becker), Mexico {Glennie). Type, B.M. 

4. P. RUFICEPS—Cfcenucha (Philoros) ruficeps, Walker, Lep . Het. ii. 
p. 284. 

Mexico (Hartweg ). Type, B.M. 

Thus I conclude the first genus of typical Ctenuchinse; but 
whether this subfamily is sufficiently distinct to be separated 
from the Charideinse I will not decide ; in venation it most nearly 
approaches Gharidea and the allied genera. 

In order that I may clear up satisfactorily the position of some 
of Walker’s species, I will enumerate, so far as I know them, the 
forms referable to various genera of Ctenuchinse, and (following 
on from Philoros) will arrange them in what appears to me to 
be their natural order. 

Genus Ctenucha, Kirby. 

Includes Otemcha laireillana , Kirby; Automolis inornata f 
Walker; Glaucopis rubroscapns, Menetries ( Apisbosia *t multi - 
farm, Walker); and Glaucopis bomhycim , Perty. We also have 
an undetermined species from Mexico. 
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G-emis Leucopsumis, Hiibner. 

Includes Phalama collaris , Drury, P. eirce, Cramer, and five 
undermentioned species confounded with them by Walker. 

Grenus Eptdesma., Siihier. 

Plied mi a Ursula , Cramer. 

With this species Walker confounded an insect with a while 
band across primaries and quite distinct neuration. 

G-enus Onythes, Walker. 

Onythes paUidicosta, 'Walker, 

Excepting in the shape of the secondaries and more plumose 
antennae, this genus scarcely differs from the preceding. 

Genus Ceatoplastis, Felder. 

Includes Cratoplastis dilufa, Eelder, and Automolis crassa of 
Walker. 


Genus Theages, Walker. 

Theages leucophcea, Walker, Zygoma scyton , Fabricius, Thedges 
quadricolor, Walker. 

This genus is closely allied to, if, .indeed, distinct from, the 
following. 

Genus Euceeeon, Ilithner. 

Contains Sphinx pierus, Cramer; Carales ahdominalis, Walker; 
Phalama setose, Sepp ; Euchrcmna varia , W alker ; Sphinx Archies, 
Stoll; Sphinx Sylvius , Stoll; Fhichromia rasa, Walker; Buehromia 
rosina, Walker; Carales imprimata, Walker; Ifalesulota strigom , 
Walker j with three other undetermined species. 

Genus Peecote, Walker. 

Percale signature, Walker, and Sphinx aronfes, Cramer. 

Genus Hyalettcebea, Butler, 

Includes Glaucopis erythrotelns, Walker, and II. vulnerata, 
Butler. 


Genus Lymibe, Walker, 
Lymite melmocephala, Walker, from Jamaica, 
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Genus Thysanoprymna, Butler . 

Eucerea pgrrhopyga, Walker, from Brazil. 

New genus. 

Includes Bhmgmatohia albicosta, Walker, from Mexico. 

Genus Gtppius, Walker. 

Gippius sumpfuosus , Walker, from Honduras. 

New genus allied to Glanycus. 

Includes Glangms nigro-riifus, Walker, from Bogota. 

Genus Glanycus, Walker. 

Glangcus imolitus, Walkei’, said to come from Silhet. 

Genus Soaptius, Walker . 

8cap Hite ditlssimus , Walker, from Ega. 

Genus Eyius, Walker (restricted). See j Yeritos. 

Contains Emus auro eoccineus , Walker, from Para, and Phaleen 
Hippia of Stoll. jP» bifasciaia of Cramer is unknown to me. 

Genus I dal us, Walker . 

Bhalcena admirabilis of Cramer, and Idalus rnfo viridk of 
Walker, from Bogota. 

Genus Nerttos, Walker (remodelled). 

JSferitos repanda. Walker, from Bio; Phal&na psamus, Cramer; 
Evius fiavo-roseus, Walker, from Hondimis ) and anew species 
confounded with the latter, from Para. 

Genus A maxi a, Walker . 

A?naxia parchlis^ Walker, from Ega, 

Genus Baritius, Walker. 

Baritius dismlis, Walker, from Eio Janeiro. 

* Genus Elysius, Walker (restricted). 

Contains E. cmspersus, Walker, from Para; this may be oon- 
MNN\ JOITRX.—ZOOLOGY, VOL. XIT. 31 
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sidered the type. Ttie other species associated with it by Walker, 
are clearly not congeneric. I have hitherto seen none of them. 

Genus Pitane, Walker. 

Pitane fervens , Walker; no locality given. This genus is closely 
allied to the preceding, although placed by Walker in the Litho- 
sildse, and said to be allied to the Noctuidae. 

Genus Ammalo, Walker (remodelled). 

Ammalo fervidus, Walker {Halesidota megapyrrha , part, Walker); 
Phalcena helops, Cramer, confounded by Walker with A.ferviclus 
and H. megapyrrha ; and II. chrysogaster , Walker, from Bogota. 

Walker originally described his A. fervid us from a large 5 ex¬ 
ample purchased at the sale of Mr. Milne’s collection ; he, how¬ 
ever, took the measurements from two poor specimens of the 
Phalcena helops of Cramer without any locality-tickets ; but as he 
neglected to label his type, it got mixed up with the other Arctiidce 
in the collection ; and the label appeared in the cabinet with no 
specimens to represent Walker’s species. In his Supplement, 
Walker referred the three examples to Halesidota, and described 
them again as Halesidota megapyrrha, with the addition of a fourth 
example from St. Domingo, which seems to have suggested to him 
the locality ie N. America ” 1 In this instance the description is 
taken from one of the representatives of P. helops. 

But the confusion does not end here. In the interim between 
the appearance of the Catalogue and its Supplement, a fine new 
species of Apantesis, Walkerwas added to the collection, and 
by chance was placed above the label u Ammalo helops there¬ 
fore, in the Supplement, Mr. Walker described, as a new spe¬ 
cies of Ammalo , an insect somewhat resembling the supposed 
A. helops in appearance (although referable to a distinct genus), 
hut which, of course, has nothing whatever in common with 
the Phalana helops of Cramer or the Ammalo fer vidus of Walker. 
This supposed new Ammalo is labelled as coming from ce Nauta,*' 
on the Amazons, wrongly read by Walker as Manta ; he therefore 
names it Ammalo nantana. But, unfortunately, it is now known 
that the insects said to have come from Nauta were all col¬ 
lected in E. Peru ; so that Walker’s designation ought to drop, 
unless it be accepted as a nonsense name. 

* 1 ma ? here rel2iarl£ fc hat Aba colorata of Walker is identical with Apantem 
radians, the type of Walker’s genus. 
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Subsequent to the publication of the Supplement, Mr. Walker 
seems to have discovered that two of the examples referred by 
him to Halesulota megapyrrha were identical with Cramer’s Pka- 
Imna helops ; for he separated the specimens by the addition of 
written labels, suggesting as a name for the St.-Domingo spe¬ 
cies (A. fervidus of Walker) the new designation of Ilalesidota 
imjpunctus (sic); whether he has published the latter name 1 have 
not hitherto been able to ascertain, but probably not. 

Genus Mazjeras, Walker (enlarged). 

Mazceras confer ta, Walker, from Venezuela, and Halesulota 
sanyuineata , of Walker, from Bogota. 

Genus Ambles, Walker (enlarged). 

Ameles rubriplaya , Walker, from Venezuela, and Halesulota 
palpalis, Walker, from Jamaica. 

Then will follow Ilalesidota and other well-known groups of 
the family Aretiidse. 

EXPLANATION OF PLATE XXIX. 

Fig. 1. Neu ration of secondaries of Ckbropsbuu. 

2. Ditto of lllipnla. 

& Ditto of Ceramidea. 

4. Ditto of Passineura . 

5. Ditto of Antichlorh*. 

(k Ditto of Eriphia, 

7. Ditto of A fly Ha, 

8. Ditto of Ixylami. 

9. Ditto of Heliura aplcalh, 

10. Ditto of Pterggopterus. 

i 1. Ditto of Char idea, 

12. Ditto of TeMoneitra . 

IS & 17. Ditto of Heliura solieattdtt. 

14. Ditto of Acridopsis. 

15. Ditto of Angeles. 

IG. Ditto of Cercopimorpha . 

18. Ditto of Epaiigrhs, 

19. Ditto of Metanycles, 

20. Ditto of Soiopsycke. 

21. Ditto of RMpha . 

22. Ditto of Apicmioma. 

28. Ditto of Crmtouotu*. 

24. Ditto of 1Belemnia. 

25. Ditto of Automolh. 


31 * 
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On the Cloaca! Bladders and on the Peritoneal Canals in Chelonia. 

By John Anderson, M.D., B.L.S., &e. 

[Bead February 17, 1870.] 

The cloaca in the Chelonia, as is generally known, is an elongated 
saccular dilatation intervening between the termination of the 
rectum and the orifice at the base of the tail, or external anus, and 
into which certain important structures open. It is of consider¬ 
able length and transverse capacity, and has exceedingly thin walls, 
and is directly continuous with the rectum. But on the floor, 
concealed by closely apposed folds is an anteriorly and downwardly 
directed dilatation or chamber, terminating in the orifice of the 
bladder, and having, opening on its lateral walls, the orifices of the 
seminal tubes or of the oviducts, according to the sex, and also the 
openings of the ureters. The folds which close in this chamber 
for the general cavity of the cloaca are backwardly continued to 
the base of the glans, enclosing the urino-genital groove. By 
this arrangement of the folds, the faecal matter in its transit out¬ 
wards is prevented from having access to the orifices of those im¬ 
portant structures the generative organs and the kidneys, and 
to the urino-genital groove. In certain Chelonia another fold 
exists above and slightly posterior to the termination of the rec¬ 
tum, having above it on either side the large patulous openings of 
the cloaca! bladders. This fold springs from either lateral wall of 
the cloaca ; and those two segments of it meet in the mesial line 
and constitute an arched forwardly directed fold. In some spe¬ 
cies the centre of the arch is tacked to the roof of the cloaca by 
a narrow 7 longitudinal fold or septum which divides the area which, 
overlies the fold into two halves, into each of which opens a 
cloacal bladder; while in others the septum does not exist, and of 
course the area overlying the fold is continuous. 

At the extremity of the urino-genital groove on the floor of 
the cloaca is the large glans of the penis, and in the opposite sex 
the identically formed but less developed clitoris. Springing 
from the sides and base of the glands is a crescentic fold of the 
mucous membrane, which passes backwards tending towards the 
mesial line to meet its fellow of the opposite side, thus constitu¬ 
ting a hood or rudimentary prseputium for the isolation of the 
glans penis or clitoridis from the faecal matter of the common cavity 
of the cloaca, and thus simulating the structure of the MonotremeS 
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a ncl of some Strufchious birds. The penial and elitorid portion of 
the cloaca in Trionyehidse and Emydid® is richly coloured with a 
purplish-black pigment, which invests the whole of the glans and 
the hood or prseputium and a considerable portion of the pillars 
of the penis and clitoris anterior to the glans. A similarly co¬ 
loured pigment also occurs iu the openings of the oviducts of 
some of the Trionyehidse, But iu the Southern-Asiatic species 
of land-tortoise referable to the subgenus Beltastes the cloaca 
and the glans are devoid of black pigment, and are generally 
pale yellow. The glans penis appears to have a form peculiar to 
each leadiug group, and is doubtless in its construction specially 
adapted to ensure the most perfect efficiency of function in spe¬ 
cial relation to the habits of life of the animal. There is a ter¬ 
restrial and there is an aquatic glaus penis, the latter having essen¬ 
tially the character of a grasping organ. 

It is not the object of this paper to describe the copulative 
organ, so far as the glans is concerned; hut I may be permitted 
to remark that perhaps iu no class of animals is the glans ditoridis 
so perfect a reproduction of the glans penis as in this most 
interesting group of vertebrates. So alike are they in young Ohe- 
lonians, that a direct appeal to the peritoneal cavity is necessary 
to determine the sex. 

Before I take up the question of the peritoneal canals and their 
relation to the other parts of the penis, the title of this paper neces¬ 
sitates that the cloacal bladders should be first described. 

The anal pouches, or cloacal bladders, as they might be more 
properly called, were first accurately described by Bojanus # , in 
his account of the anatomy of the common Emyde of Southern 
Europe, JEmys europcsa; but since his day they do not appear 
to have received that attention which their importance apparently 
demands, and which is indicated by the circumstance that they 
occur in some of the well-marked types and are absent in others. 
They are the structural equivalents of the similar bladders or 
vessels which are met with in the crocodiles, and in most lizards 
and snakes, in various degrees of development; but they attain 
the highest differentiation in this group. 

I have recently had the opportunity to examine a number of 
Asiatic species belonging to different genera ; and I find that these 
bladders occur in JEmys trijug JEJ. crassicollis, Batagur clhonqoka , 
B. Imeatus, B . fmcus , B. (Mbrenia) ocellaia , B. (Morenla) herd- 
* Anal. Testud. europ. 1810-21. 
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morel, Pangshura tecta , P. tentoria, P. smithvi , P.Jlavrventtn , P. 
sylheiemis, Cuora amhoinensis , Gyclemya dentata, Geoemgda dejpressa, 
G, grandis , and Platystermm megacephahm. In Pangshura , 
Cyclemys , Platysternum , and Geoemgda the inner walls of these 
bladders are covered over with long villi of different forms, and 
which in some are not confined to the bladders, but enclosed be¬ 
tween them over the fold of the upper wall of the cloaca ; whereas 
in all the true Emydes and in the Batagurs their inner walls 
appear to be smooth. 

It is a noteworthy fact that the cloaca! bladders do not occur, 
as far as my researches go, in Testudo , Pgxidea , Trionyx , Chitra , 
and Pelochelys, This is a significant circumstance, which suggests 
the reflection that these bladders are related to the habits of life 
of the animals possessing them, because on viewing their distri¬ 
bution, as indicated by these observations, it is evident that they 
are confined to the forms which lead a semiterrestrial and semi- 
aquatic life, those animals which are essentially terrestrial in their 
habits and those which are truly aquatic being unprovided with 
them. It would thus seem, a priori, that it is owing to their exist¬ 
ence in the Emydes and Batagurs that these forms are endowed 
with a diversity of habit above their fellows—because there is no 
very wide line of distinction, apart from these bladders, between 
the general anatomy of an Emyde and a terrestrial tortoise, 
beyond perhaps that the lung of an Emyde, like that of a Trionyx , 
is more invested with muscular substance, and the disposition of 
the nostrils differs somewhat. 

These bladders are capacious sacs, opening, as I have stated, on 
each side of the cloaca, near its anterior extremity ; and they occupy 
the groin and project into the peritoneal cavity, covered, of course, 
by the peritoneum, and having the lung in certain species lying 
directly in contact with a considerable extent of their upper 
border. By the nature of the fold which intervenes between 
their openings, the portion of the cloaca anterior to them can be 
shut off by the apposition of the fold to the floor of the cloaca, so 
that, for the time being, the bladders may be in direct communi¬ 
cation with the cloaca, to the complete exclusion of all the other 
openings except the external anus. These circumstances seem also 
to favour the supposition that these bladders are in some wajy 
functionally related to the aquatic aspect of their existence, since 
it is an acknowledged fact that some Chelonia draw in and eject 
water from the cloaca, like the Holotlmridzr and other allied iri-l 
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vertebrates—an observation which was made by Townson three 
quarters of a century ago, but which has been verified by other 
naturalists and what I have myself noticed. Indeed the cloaca in 
different species of SouthermAsiatic Emydes is not unfrequently 
observed dilated with water, which they squirt out in considerable 
jets when they retract their limbs and tail, as they generally do 
when suddenly removed from that medium. Although I have ex¬ 
amined, immediately after death, nearly one hundred individuals 
belonging to those genera which are furnished with cloacal blad¬ 
ders, yet in no instance have the cloacal bladders been distended 
with water; whereas they have frequently yielded a yellowish 
grunions substance, most especially abundant in those forms which 
have these bladders provided with villi. It is also important to 
note that they are in no way connected with any other viscus, 
and that their only orifice is in the cloaca. On the other hand, 
the azygos or partially divided bladder is generally more or less 
tilled, frequently to distention, in animals recently taken from the 
water, with a clear limpid fluid not pure water. In the Crocodilia 
the equivalents of these pouches are filled with a substance which 
has the odour of musk; but I have never particularly observed 
that the Chelonia possessing these pouches are more characterized 
by a peculiar odour than the pouchless forms. 

The function, however, which these bladders perforin in the 
economy of the semi terrestrial and semiaquatic Chelonia remains 
yet to be determined by careful observation and experiment. 

One observation on the importance of their structures as an 
indication of the habits of these animals, as illustrated by the genus 
Pyxidca* The form Pyxidea mouhoUii has been classed with the 
Emydes; but an examination of its cloaca reveals that, unlike those 
animals, it is unprovided with cloacal bladders. And what are its 
habits of life ? This is a question which I am enabled to answer 
from the circumstance that I had two specimens under my obser¬ 
vation over nine months, during which period they never entered 
water, and did not exhibit any aquatic tendencies. 

All the Chelonia of South-eastern Asia which I have examined, 
belonging to the genera Testudo, Geoemyda , Pangslmra , Mnys , 
JBatagur, Cuora, Gy demy s } Platysternum, JCmyda , Trionyx , Ghitra , 
and Pelochelys , are distinguished by the presence of a pair of peri¬ 
toneal canals which traverse the cloaca to the base of the glans of 
the penis and clitoris. 
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Cuvier* has fully indicated, the nature ol these canals in the 
male tortoise; but it is to Is. Geoffrey St.-Hilaire and Mart inf that 
we are indebted for an account of those structures in the female, 
although some of the results of those observers may not be alto¬ 
gether accepted. Cuvier has described the peritoneal canal of 
the male as terminating in a cid-de-scw at the base ot the glans; 
whereas Is. Geoffrey Sfc.-Hilaire and Martin supposed that they 
had established a much more intricate arrangement in the female. 
But before mentioning their views I shall say a few words about 
the peritoneal canals and their relations. 

These canals commence on each side of the pyriform neck of 
the bladder, within the perivisceral cavity; and they are in reality 
diverticula for that cavity, being lined with a serous membrane. 
Each canal begins in the depression or pit in the visceral cavity, 
external to the neck of the bladder. ’When distended by a probe, 
the orifice of the canal (or, more correctly, the diverticulum) is 
found to have considerable capacity, and to lie along the inside 
of each corpus cavemosnm, at first crossing the spongy bulb of 
the male organ, and then lying between the corpora cavernosa 
and in position immediately external to the genito-urinal groove 
traversing the floor of the cloaca, or in reality the dorsum of 
the penial tract. In all the foregoing genera these diverticula of 
the perivisceral cavity are prolonged to the base of the glams, 
both of the penis and clitoris, and without any apparent diminution 
in capacity. Isidore Geoffroy St.-Hilaire and J. G. Martin, in ex¬ 
amining an example of Emys trijug a quite recently dead, state that 
they perfectly succeeded in injecting the two peritoneal canals 
with mercury, and that they certainly saw it penetrate into the 
corpora cavernosa, and also into the small conduits of the glims, 
which became inflated, rising upwards to a level with the surface 
of the organ. Moreover they considered that they had estab¬ 
lished the existence of a communication between the peritoneal 
canals and the corpora cavernosa, by being able to propel a globule 
of mercury from the peritoneal cavity either into the little con¬ 
duits of the glans or into the cavernous bodies, and as by an 
inverse movement they made the globule reenter into the perito¬ 
neal canals. Thus globules contained in the little conduits of the 
glans, ascending them, might be propelled into the peritoneal 
canals, thence into the cavernous bodies; and, reciprocally, those 
* Anat. Comp. vol. v. p. 114. 
f Ann. ties Sc. Xut. vol. xiii. (1828) pp. |;>j, 20b 
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contained in the corpora cavernosa might be transmitted by the 
peritoneal canals into the little conduits of the glans, thence into 
the cavity of the cloaca. They therefore held that the little con¬ 
duits of the glans were the terminal branches of the peritoneal 
canals. 

They had previously stated that in Testmh indlm * the conduits 
of the glans terminated near the summit of the clitoris; but from 
their experiments on JjJ, trijug a they found that the orifice of the pe¬ 
ritoneal canal terminated nearer to the base of the clitoris than to its 
summit; and they mention that the position of the opening in tri- 
jug a is intermediate between what they observed in Tesludo indica 
and its position in the crocodile, but more resembling the latter, in 
which the peritoneal canals open at the base of the glans. They 
arrived, therefore, at the following conclusion—that the peritoneal 
canals in the tortoise and the crocodile divide at their extremity 
into two branches, one going to open into the cloaca, and the 
other tending towards the corpus cavernosum. hut according to 
Is. Geoffrey Bt.-Hilaire and Martin, there was ibis important phy¬ 
siological difference—that the second branch opened into the ca¬ 
vity of the corpus cavernosum in tortoises, whilst it terminated 
in a cul-de-sac in the crocodile. I observe that Professor Owen t 
states that the peritoneal canals of the crocodile, besides commu¬ 
nicating with the corpus cavernosum, open outwardly upon papilla; 
situated on each side of the base of the penis and clitoris, thus 
conforming, according to bis view, with tho structure of the tor¬ 
toises as described by Is. Geoffrey St.-Hilaire. 

Having lately directed my attention to these remarkable diver¬ 
ticula from the peritoneal cavity, and findingthat my observations 
on their structure do not agree altogether with either those of 
Cuvier, Is. Geoffrey St,-Hilaire, or Owen, I shall here record a few 
of the examinations 1 made on some species of different genera and 
of both sexes. Before doing so, I may mention that Is. Geoffrey 
Bt.-Hilaire used mercury for his injections; but tho membrane 
lining the walls of these di verticula is so delicate, and mercury so 
heavy and penetrating, that I am not surprised at tho results 
which ho obtained. In injecting the canals I have used only water 
coloured with a solution of carmine. I was most careful not to 

* They wore not perfectly satisfied with the identification of the species, 
but stale that tho subject of their observation was one nearly allied to 
T, indica. 

t Comp. Anal . vnl. i. j*. IU*». 



4-10 DR, J. ANDJERSON ON THE CLOACAL BLADDKRS 

rupture the inner linings by too strong pressure, whilst, at the 
same time I fully distended them. 

1st experiment. —This was made on a male of Geoemyda grandis. 
The fluid, injected into the peritoneal canal from about the upper 
third of the length of the penis, flowed freely through it, appear¬ 
ing at an opening situated immediately at the base of the glans 
and close to the inside of the genito-urinal groove. Bop Gated 
slight pressure was exercised on the dilated canal, and then the 
corpus cavernosum of its side was laid open to ascertain if any fluid 
had passed into it; but whilst the interior of the peritoneal canal 
was richly coloured with the carmine, no trace of colour could 
be detected in the corpus cavernosum. At the point where the 
canal terminated externally there were indications of an orifice 
even before the injection was applied, in the absence of pigment 
at that point; but I failed to detect any communication between 
the peritoneal canal and the corpus cavernosum. 

2nd experiment. —In a male Emys Hamiltonii the coloured 
injection appeared like a jet from a fine artery, issuing from a 
very minute orifice in the same position as the orifice of Geo - 
emyda grandis ; and no trace of carmine could be observed in the 
corpus cavernosum, or the presence of any orifice leading from 
one canal to the other. 

3rd experiment .—In a male specimen of Trionyx ocellatus , in 
which the penis was very flaccid, the orifices of the peritoneal 
canals are wide orifices situated more anterior to the base of the 
glams than in Emys and Geoemyda , and more on the side of the 
penis, further away from the urino-genital groove. The mixture 
flowed through them in a great stream, the penis being that of a 
much larger animal than any Geoemyda . No trace of injection 
could be found in the corpus cavernosum of the? side injected j nor 
could any orifices be detected, even with the aid of a pocket-lens, 
between the peritoneal and the corpus cavernosum of the opposite 
side when they were laid open to near the termination, nor in any 
other portion of their walls. Moreover, when the corpora caver¬ 
nosa were injected, no trace of carmine appeared in the peritoneal 
canals, or at the tips of the lobes of the glans, which are white, 
and form the termination of the branches of the urino-genital 
groove. 

Mh experiment.—In a female of Trionyx gangeticus the coloured 
injection passed at once through the peritoneal canal, appearing 
at a spot situated some little distance above the base of the glans 
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and external to the urino-genital groove. No communication 
could be discovered fco exist between the corpora cavernosa, which 
are very small in the large female. 

uih experiment.- —A female of Balagur tJmrgi had the orifice 
situated tin a small papilla immediately external to the base of the 
glams, on the inner margin of the so-called preputial fold or hood 
of the clitoris; and no trace of communication was discernible 
between the corpus cavernosmn and the canal of the peritoneum. 

itth experiment. —In a female of Ohitra indiea the opening of 
the peritoneal canal was a very minute orifice situated at the 
bottom of a deep pit with puckered margins, external to the 
base of the clitoris. The peritoneal canal had its inner walls 
more or less coloured, near its distal end, with line dark lines 
of the same pigment as that of the clitoris itself, thus indicating 
the continuity of the lining membrane with that of the external 
surface. The canal was also partially filled near its end with a 
grumous substance, but quite different from the coagulated blood 
that filled the corpus cavernosum. 

7th experiment.— In a female Bmt/ft irijuga from Burma, which 
was rather shrunk from preservation in spirit, the injection # 
would riot pass; but when the canal was laid open nearly to its 
extremity, no difficulty was experienced in passing a fine bristle, 
which appeared in much the same position as in Geaemgdagrtmdk, 

8 tk experiment .—A similar result was experienced in a female of 
Testudo pliitynotm, Blylh. 

iUh experiment*— In a female of Batagur Unealus the injection 
passed freely; and the orifice occupied the same place as in 
JL ihurgi , and there was no indication whatever of the existence of 
an orifice between the peritoneal canals and the corpora cavernosa, 
I(M experiment—Flatyetmium megtwephakm and Cgelemgn den¬ 
til t a were so hardened and shrivelled by spirit that no orifice for the 
well-developed {‘anals tumid be detected. 

I should have been more satisfied with these experiments had 1 
succeeded in passing the injection freely through the peritoneal 
canals of all the species examined; but 3, attribute my want of 
success in these two instances chiefly to the e iron instances that 
the parts were hardened and contracted with spirit, and that the 
orifices were very minute. X am not prepared, however, to go 
the length of saying that there is invariably a communication 
between the peritoneal canals and the cloaca in the males; but 
at the same lime there can be rm doubt that in the males of Gee** 
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cmydagrandis, JEtnys Uamiltonii , and Trionyx ocdlabm such a com¬ 
munication does exist. In this respect these animals conform 
to the course of these canals in the crocodile. Now Geo cmyda 
grandis and Trionyx ocelkUm belong to two widely separated 
groups of Chelonia; and the fact that the peritoneal canals 
open into the cloaca in both would lead us to anticipate that this 
arrangement was common to all the Chelonia which resembled 
them in habits of life and general structure. But a more ex¬ 
tended series of experiments will be necessary to establish this 
point; and all I insist on is, that in the males, as in the females, 
experimented upon these canals do open into the cloaca, and in 
this respect conform to the general type of structure distinctive 
of the peritoneal canals of Crocodilia, and of the so-called abdo¬ 
minal pores of the Cyclostomous and Ganoid fishes. 

But the view of the structure of these canals to which 1 wish to 
direct more particular attention is, that in the foregoing experi¬ 
ments no trace of any communication between the peritoneal canals 
and the corpora cavernosa could be observed. I was at first very 
sceptical regarding the results I had obtained, after the very em¬ 
phatic statement of Is. Geoffroy Sfc.-Hilaire, that in his experiments 
on Emys trijuga the mercury injected flowed freely between the pe¬ 
ritoneal canal and the corpora cavernosa and vice rm*d,and from the 
glans into the peritoneal canal; but as my experiments were con¬ 
ducted with great care, I have thought it well to record them, be¬ 
cause there are great difficulties in accepting Is. Geoffrey St.~ 
Hilaire’s explanation of the relations which, he states, subsist be¬ 
tween the peritoneal canals and the corpora cavernosa. In claiming 
for the peritoneal canals the existence of a series of minute sieve- 
like orifices intervening between them and the corpora cavernosa, 
he would thus establish a direct communication, between the blood- 
vascular system and the peritoneal cavity—a condition of things 
which would be unique in the animal kingdom. Moreover, as 
he adduces the passage of the mercury as a proof of the exist¬ 
ence of these orifices between the large blood-conduit, the corpus 
cavernosum and the peritoneal canal, we are led to suppose that 
the blood would follow a similar course, which means that it passes 
backwards and forwards over the serous or peritoneal, lining of the 
canal and the structurally different inuer wall of the corpus caver- 
nosum. Such a view of the relation of these two canals is opposed 
to the first principles of physiology. Is. Geoffrey St,-Hilaire was 
quite aware of these practical difficulties to the acceptance of the 
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view which he had propounded regarding the relations of these 
structures, and he remarks that lie had never observed blood in. 
the peritoneal canal; but to account for this,he conjectured that 
the supposed minute orifices leading into the corpora cavernosa 
were related to the cavity of that tube much in the same way that 
the openings of the seminal tubes are to the urethral canal of the 
higher vertebrates, the orifices of which are so protected that the 
urine in its passage outwards is efficiently denied access to them. 
This comparison leads to the supposition that their orifices exist 
only for the transmission of fluid from the peritoneal canal to the 
corpora cavernosa, which would remove one aspect of the diffi¬ 
culty. But as t here is no analogy between the closed spongy sub¬ 
stance of the glans which is directly continuous with tlio corpora 
cavernosa into which the blood-vessels pour the fluid, and the ex¬ 
creting tract of the urethra, the theory implied in the comparison 
instituted by Is. Geoffrey Sfc.-ililairo, that a fluid passes from the 
peritoneal canals into the corpora cavernosa, is a practical diffi¬ 
culty of the greatest moment. What is the fluid which would so 
pass ? If, as ho allows, there exists in the female tortoise a 
direct communication between the peritoneal canals and the 
cloaca, and, as I have proved, in the male Geocmjda grcmtlis and 
T. ocellafm , as these orifices are not valvular, the likelihood 
is, that as the cloaca is distended with water this fluid finds 
its way into those canals, it may be oven into the peritoneal 
cavity; and we should thus have to accept the conclusion that 
the fluid they transmit to the. coi'pora cavernosa, and thus to 
the blood, was partly composed of the secretion of the peritoneal 
cavity diluted with water. 

It is unnecessary to say any more regarding these views, my 
purpose not being controversy, but merely to direct more attention 
to the structures which have, doubtless, an important bearing on 
the economy of these remarkable animals. My own opinion is that 
they are in no way related to the generative functions, but, that 
they are, as lias been suggested by Dumeril and Bibron #, probably 
accessory and subordinate to transpiration, admitting water into 
the peritoneal cavity, which adapts the animal to the change to 
which it is subjected when exposed to the air in too high or too 
dry a temperature. 

Little or nothing is known regarding the development of these 
canals in the Chclonia; but as they have associated with them 
in the adult condition a pair of generative tubes and well-defined 
* Erpet. Gen, vol. , p. 19f>. 



4M« BLADDERS 4ND PERI TON KA.L CANALS IN (’II EL ON I A. 

ureters opening by distinct orifices into the cloaca, they have pro¬ 
bably an origin quite distinct from the Miilleriau ducts ; and the 
likelihood is that they are strictly homologous with the abdominal 
pore of the Selachians and Ganoids. The true nature and origin 
of these pores is little understood; but Mr* E. M. Balfour * has 
suggested that they are probably the openings of a pair of seg¬ 
mental organs. Embryology, however, must be the ultimate in¬ 
terpreter of their origin and meaning. 



Diagram illustrating the cloaca! bladders and the peritoneal canals of Ohelonw. 

B» urinary bladder; R, rectum; 0. B, cloacal bladder (arrows are represented 
on either side entering these from the cloaca); P. C, peritoneal canals (arrows 
descend and have exit therefrom at o, orifice); jp, peritoneum; yr, perito¬ 
neal covering of bladder; ?/, ureter; v.d t vas deferens; uff, nrinogenital 
groove; c, clitoris. 


* Jonrn. Anat. Phjs. vol. x. pt, 1, 1875* p* 34. 
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Observations on Ants, Bees, and Wasps.—Part III. By Sir John 
Lubbock, Bart., F.E.S., F.L.S., M.F., D.O.L., Vice-Chancellor 
of the University of London. 

[Read November 4, 1875.] 


Ants. 

In my second paper on this subject I gave some cases which show 
that if ants find stores of food, they do not by any means in all 
instances bring friends to assist in securing the treasure. 

Experiments with Larvae* 

Again, Feb. 7, I put some larva? in three porcelain cups in 
the feeding-box of a frame containing a nest of Formica Jlav a , about 
6 inches from the entrance of the frame, and put at 8 and 8.29 a.m. 
respectively two ants to the larvae in the left-hand cup. They 
each canned oft* a larva and returned as follows :— 
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No. 1. 

No. 2. 



At 12. 3 


returned again and took another. 


12.15 

IT 

ii 


12.30 

It 

,, 

12.37 


it 



12.41 

i? 

77 


12.50 

,, 

11 


15.58 

,, 

11 

1. 0 


11 

71 


1. 7 

17 


1.12 


It 

It 


3.16 

tt 

ii 


1.28 

It 

71 

1.32 


11 

11 


1.85 

11 

11 


1.44 

It 

11 

1,50 


11 

11 


1.55 

71 



2. 6 

71 


2. 9 


11 

It 


2.17 

17 

11 


2.29 

11 

11 

2.39 


11 

11 


2.42 

17 

11 

2.49 

2.43 

11 

11 

3. 0 


„ 

It 


3. 3 

J9 

11 

At 3.10 a stranger came to the left-hand 

cup. 1 imprisons 

her. 




At 

3.14 

returned again and took another. 

3.15 

.... 

ii 

n 


3.24 

11 

ii 

3.31 

.... 

ii 

ti 


. 3.84 

17 

ii 

3.30 


11 

it 

At 4.10 a stranger came to the middle cup, 

. I imprisoned he. 

At 445 


returned again and took another. 


5.50 

ii 

ii 
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No. 1. 

No. 2. 


At .... 

6.2(5 returned 

again and look another, 


0.40 

5’ 55 


6.52 

71 '1 

7 . 4 

7 >7 

7? 77 


t . i 

7.13 

15 >5 

ii 11 


7,18 

It J» 

7 AH 

7.48 

15 JJ 


After this they were not watched any more. It will be observed 
that the second ant made many more visits than the first—namely, 
forty-two in about eleven hours, as against twenty-six. in eleven 
hours and a half. Baring this time two strangers came to the 
larvae in the cup they were visiting, and three to the other two 
cups. 

The following case is still more striking. On July 1 1, at 11 a.m., 
I put a F.jlava to some pupa* of the same species, but from a dif¬ 
ferent nest. She made eighty-six journeys, each, time carrying off 
a pupa, with the following intervals. Commencing 


at 11.0, I At 1.33 again 


11. 5 

she returned, 

LB! 

51 

11. 0 returned again. 

1.41) 

,7 

l.UO 

again 

1.52 

11 

11.20 

7? 

1.50 

1! 



*> *> 


1 . JL V 

» 

*** ** 

55 

11.20 

5 ? 

2.10 

i* 

11.30 

r* 

2.17 

"5 

31.40 

yi 

2.25 

It 

11,55 

ii 

2.29 

*5 

12. 0 

1, 

2.32 

n 

,12. 5 

ii 

2.35 

17 

12.10 

ii 

2.27 

51 

12,00 

"ii 

2.40 

51 

12.40 

o 

! 2.43 

1? 

12.44 

17 

I 2.47 

11 

12.50 

11 

2,53 

1* 

1. 1 

11 

2.50 

15 

.1,10 

7? 

2.51) 

5 5 

11.9 

11 

8. 2. 

55 

1.27 

1? 

3. 7 

55 
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At 8.10 again. At; 4.80 again. 


8.18 

•.I 

4.33 , 

8.18 

?? 

4.40 „ 

8 20 


4.43 „ 

8.25 

>5 

i 4.45 „ 

8.88 


l 4.49 ., 

8.35 

-t 

i 4.53 „ 

3.38 


: 4.55 „ 

8.40 

ii 

4.58 „ 

3.47 


5. 3 „ 

8.53 

n 

5. 7 „ 

8.57 


5.12 „ 

4. 0 

i» 

5.19 „ 

4. 8 


5.22 „ 

4. 5 

ii 

1 5.25 „ 

4. 8 

ii 

f . 5.28 „ 

4.12 


5.82 1t 

4.15 

j» 

i 5.35 „ 

4.18 

15 

5.39 „ 

4.20 

5? 

5.50 „ 

4.23 

55 

7. 5 „ 

4.2G 

15 

; 7.12 „ 


After which she did not come again till 8, when we left off 
watching. Daring the whole of this time she did not bring a 
single ant to help her. Surely it would have been in many re¬ 
spects desirable to do so. It will be seen that some of the pup® 
remained lying about and exposed to many dangers from 1L a.m* 
till 7 p.m. j and when she left off working at that time, there were 
still a number of the pup® unsecured ; and yet, though she bad 
taken so much pains herself, she did not bring or send others to 
assist her in her efforts or to complete her work. 


Experiments with .Pupa, 

July 11. I had put out some pupa) of F, Jlaca in the rout nil 
park. At 5.55 a F.fusca found them and carried one. off. 

At 6 . 0 she returned and ^ook another. Again 
6 . 1 
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At 6. 6 she returned and took another. 

Again 

i* h 




O, / 

?> 

55 


6. 8 





r> 



, 0. 9 

7} 

55 


6.10 

55 

55 


6.11 

i» 

55 


6.12 

57 

55 


6.14 

55 

55 


6.15 

>5 

57 


6.16 

s» 

'» 


6.17 

75 

55 


6.19 

55 

57 


6.20 


55 


6.21 


55 


6.28 

J > 

75 


6.25 

75 

>5 


6.27 

55 

77 


6.29 

5 S 

Jf 


6.80 

5* 

55 


0.81 

57 

57 


6.88 

55 

77 


6.85 

U 

55 


6.86 

55 

15 


6.87 

5? 

55 


6.88 

5? 

75 


6.40 

55 

»> 


6.41 


17 


6.45 

55 

.» 


6.47 

„ 

1? 


6.49 

5* 

77 


6.50 


„ 


6.51 

It 

15 


6.52 

17 

55 


6.58 

1? 

55 


6.55 

*7 

55 


. 6.56 

55 

>5 


6.57 

55 

,1? 


7. 0 

57 

55 






/. 1 

"7 

>5 


7. 2 

51 

55 


7. 6 

<5 

17 





32 # 
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After the 45 visits, she came no more till 8; but when I re¬ 
turned at 10 1 found all the pupa? gone. During the time she was 
watched, however, she brought no other a at to assist. 

Experiments with Larvw. 

I also made similar experiments with Mijrmka ruginodis , im¬ 
prisoning (as before) all ants that came except the marked ones. 
Sept. 24. I put out two lots of larvae; and to one of them I 
placed two specimens, which I will call 1 and 2. They returned 
as follows, carrying off a larva on each journey -, 


Ho. J. 
10 . 2 ^ 


.1,0.28 


10.84 


10.40 


10.50 


11.40 


11.45 

12. 0 
12.11 


12.1H 


12.80 


Ho. 2. 
10.20 


10.82 


10.87 

10.41 bringing n friend. 


10.5 5 
11. 0 
11.10 

11.14 


11.46 a stranger came alone. 

11.50 

12. 6 bringing a friend, 

12.15 

12.17 a stranger came alone. 
12.22 12.22 „ „ 

12.29 

12.84 

12,40 

12.45 a stranger found the 
12.47 second lot of lan an 

12.58 
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No. i. 


No. 2. 

12.58 two strangers found 



12.50 

the second lot of larva-5. 

L 6 


1. 5 

1. 7 a stranger found the 



1.16 

second lot of larva*. 

L20 


1.21. 




1.26 
s ore 


1.42 


i .do 

1.47 

1.54 


1.55 with 

2 friends. 



2. 2 


I .*)o 

2. 8 a stranger found the 



2, 4 

lame. 

2. 9 with 

a friend, 

2.10 


2. Hi 


2.18 


2.24 


2.2o 

2,25 a stranger found the 



2.34 

second lot of larva*. 

2,36 


’ 2.4 i 


2,44 


2.4-5 




2.50 


2.51 


2.55 




3, 0 


3, I 


3. 6 


3.10 


3.10 



3.18 


3*22 

3.27 
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.No. L 

No. 2. 

8,2a 

3.36 

3.40 

8.47 

3.43 

3.53 

3,55 

S.5® 

4. 0 

4. 7 

4, 3 

4.14 

4.16 

4.2D 

4.27 

4.31 

4.85 

4.89 with a friend. 

4.42 

4.42 


4.47 

4.66 

4.53 


4.58 


5. 3 

6. 5 

5. 9 

5.17 

6,17 

5.25 


5.82 


5.40 


6.40 


6.55 


6, 5 

6. 8 

6.11 

6.10 

6.20 



They came no more up to 7.80, when we left off watching. The 
following morning at 6.5 i found No. 1 wandering about, and evi¬ 
dently on the look-out. 1 put her to some larvae; and shortly 
afterwards No. 2 also found them. Their visits were as follows:— 
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No. i. 

No. 2, 

cuo 


6.21 


6.86 



6.42 

6.44 


6.52 


7. 1 

7. 1 


7. 8 

7.1! 



7.12 


7.22 


7.29 


7.80 a strange ant 


7.85 found the larva. 

7.46 


7*49 



7.64 

8. 5 

UIO 


O * 10 

8.25 

8.81 


8 86 

8.44 


8.48 


Thus, during this period these two ants carried off respectively 

62 and 67 larva; 10 strangers 

found the larva, half of them 

exactly coming to the lot visited by the : nts under observation. 

Again. Sept. 27, at 8.55 ivm., I put a F. nigra to some larva of F. 

Ham . She returned as follows 

- 

4. 3 ; 

452 

4.11 j 

456 

4.21 

5 

4.25 

5. 5 

4.28 

5.10 

4.81 

5.14 

487 

5.18 

4.40 

5.28 

4.44 

5.26, 

4.48 

5.40 
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5.43 
5.14.) 


5.50 


5.54 

5.50 


when she met with an accident. During this time no other ant 
came to the larva*. 

On Oct. 1, at 6.15 A. Hi., I put three specimens of F. nigra to 
some larva) of If. flam. One did not return; the other two 
behaved as follows:— 


returned to the larva* at 

No. 2 at 

Strangers,(*amo at 

6.52 

7.12 

7.14 to lot 2. 


7,22 


7 *5*0 



7.42 

/ 

7,42 

7,45 to lot 8. 


7.50 


7.54 

S. o 


8. 1 



8. 6 with a friend. 

8. 6 

8. 0 


8.10 



^ 8.17 


S.U) to lot 1. 



• 8.2.‘t 

8.25 

8.26 


8.02 



s Am 

8,88 

*•37 „ 

8.80 

8,4 L 


8,44 


8.45 „ 


Here I left off watching for luilf an hour. 
9.22 
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No, I returned to the larva*, at 
9.29 
9.25 
9.M 

9,1-7 

9.50 

9.51 with a friend. 
9.57 


No. 2 at 

9.25 

9.15 

9.52 


10. I 

10. 9 


10,12 with a friend, 
10. Hi 


10.55 

11. 0 

TL 2 
11. 7 


11,10 

11,19 

11.22 


11,27 


10. 0 


10.11 

10.10 

10.25 

10.20 

10.20 

10 . 4-0 

10.50 

10.58 

It. 2 


11 . 8 

11.15 

11.19 

11.25 

11.29 with 


11.22 


11,27 

11,41 


Strangers came at 


9.58 to lot L 


friend. 

11.30 


11.35 
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No. 1 returned to the lame at 

11.45 

11.49 
11.53 


12. I 
12 . 4 
12. 8 


12.11 


12.15 

12.18 


12.21 

12.25 


12.30 

12.85 

12.89 

12.42 

12.45 

12.48 

12.51 

.12.54 


No. 2 at .Strangers came at 
11.42 

11.47 to lot I. 

11.48 


11.59 


12. 9 


12.15 


12.20 


12.14 


12.19 


12.29 with a friend. 


12.36 


12.43 

12.47 

12.58 


12.57 

1. 0 with friend. 
1 . 2 ■ 

1. 5 
1. 7 

1.10 


12.57 

1. 0 


1. 9 


12.56 


l.ll 
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No. 1 returned to the larvae a No. 2 at Strangers came at 

1.33 


1.15 

1,18 

1.2i 

1.24 

1.27 


1.30 

1.33 


1.36 

1.39 

1.42 

1.45 


1.14 

1.18 


L.28 


1.27 


1,85 


1.42 


1.48 

1.51 

1.57 

2 . 1 
2. 4 

2.17 

2.21 

2.25 

2.29 

2.83 

2,87 

2.40 

2,44 

2.47 


1.46 


1.48 


1.58 


1.59 


2.15 

2.22 


2.81 


2.89 


2.43 


2.50 

2,54 


2,49 
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"No. 1 returned to the lame at 

2.57 

8 . o 

3. 0 

3. 9 with a friend. 
8.12 

3.14 
8.10 

3.20 

3.28 

8.20 
8.30 
3.83 
3.35 
3.37 

3.39 
8.41 
3.43 

3.40 

8.49 

3.54 

4. 0 
4. 8 

4. 7 
4.12 

4.15 
4.20 
4.20 

4.29 
4.81 


No. 2 at Strangers came at 

3.4 with a friend 

3.10 

0.21 

3.20 

3.30 

3.33 

3.35 

3.38 

3.45 

3.48 

4. 4 


4.82 


4.34 

4,86 

439 


4,4 
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No. 1 returned to the larva* at, 

442 


4.45 

4.49 

4.50 

4.59 
5. 2 


*>. i 

5.10 
5.19 
5.15 
5.18 
5.21 
5.25 
5.28 

5.81 

5.85 

5.88 

5.11 
5,-15 
5.51 
5.54 
0 . 0 
(5, -I 

* 0. 7 

0.14 
0.17 
0.20 
0.28 

6.81 
0.4,8 
0.54 

ft 7. o 
7. 8 
7. 0 

7.11 


JS r o. 2 at ' Strangers came at 

4.48 

4.44 


4.49 

4.65 


4.58 
5. 2 

5. 0 with two friends, after 
which she came no more. 


5.88 to lot 2. 


No. 1 returned to the larvffi at 

7.14 

7,18 


7.21 

7.2*1 


7.25 
7.28 
7.81 
7.84 
7.88 
7.41 
7.14 
7.47 
7.51 
7.55 
7.59 
8 . 2 
8. 5 
8.12 
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No. 1 returned to the larva* at 

No. i returned to the larva* at 

8.18 1 

S.8S 

8.20 

8.42 

8.2*1 ! 

8.*44 stranger 

8.28 

8.45 came. 

8.32 ! 

9.44 

8.85 



We continued to watch till 10.15, but she came no more. She 
hacl, however, in the day carried off to the nest no less than 187 
lame. She brought 5 friends with her; less than 20 other ants 
came to the knee. 

October 3. I put a F. nigra to some lame of F.jlava. She re- 


turned as follows, viz. 

» 

1.42 j 

3.85 

1.48 

3.38 

1,52 

I 3.41 

2. 0 

3.49 with a friend. 

2. 4 

I 3.51 

2. 8 

3.54 

2.12 with a stranger. 

■ 2.15 

3.57 
! 4. 1 

2.19 

4. 4 

2.24 

; 4. 7 

2.27 

4.10 

2.32 

4.12 

2,30 

! 4.15 

2,40 ' 

i 4.18 

2.44 

■ 4,22 

2,49 

, 4.25 

2.57 

4.20 

8. 1 

! 4.32 

3. 4 

4.85 

3. 7 

i 4.88 

8.10 

i 4.48 

8.13 

4.40 

3.15 

| 4.49 

3.18 

1 4.54 

3.20 

1 4.57 

3.23 

5. 0 

3.31 

5. 3 
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5. 0 
5.10 
5.14 
5.18 

picked her up ; and she returned 
6.40 
6.50 
6.54 
7. 4 


5.22 

5.26 

5.20 

JShe dropped on the door; 1 

7, 7 with 3 friends. 

7.11. She now fell into some 
water. 


Experiments with Honey. 

In addition to the above experiments with larvae, 1 tried the 
following with syrup. 

April 11). I put out a little syrup on eleven slips of glass, which 
1 placed on eleven inverted flower-pots on the lawn. At 8.35 a 
F. nigra found the honey on one of the flower-pots. 

8,50 she returned to the honey, and at 9. 5 went back to the nest. 


9.2! 

n 

ii 

9.80 

ii 

9.42 

jj 

,, 

9.50 

ii 

1,0.12 

n 

ii 

10.21. 

31 

10.85 



10.40 

U 

11. 9 

,, 

,, 

11 .20 

„ 

1.1.45 



11.60 

11 

1,1.57 

it 


12. 2 

„ 

.12-20 

ii 

Ji 

12.30 

i* 

12.45 

,, 


12.58 

Ii 

t. 8 

„ 

„ 

1.18 


1.84 

ii 

„ 

.1.43 

„ 

1.67 

ii 


2. 7 

31 

2.28 

ji 

,, 

2.33 

>1 

2,41) 

u 

i» 

2.53 

U 

2.59 

ii 

ii 

3. 2 

11 

3. 9 

n 

ii 

3.11 

ii 

8.29 

ji 

n 

8,30 

ii 

3.59 

ii 

»i 

4. 8 

it 


After which we watched till 6 p.m. j but she did not return again 
to the honey. During the above time 8 ants came to the same 
honey, and 21 to the other ten deposits. 

On July 11 1 put one of my specimens of F. nigra to some 
honey at 7.10. She fed till 7.25, when she returned to the nest 
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At 7.32 she returned. 


7.47 

?» 

8. 0 

ii 

8.18 

ii 

8.86 

„ 

8.59 


9.17 

„ 

9.38 

,, 

9.53 

ii 

10.10 

,, 

10.27 

ii 

10.44 

ii 

11. 0 

ii 

11.10 

ii 

11.38 

ii 

12. 0 

,, 

12.36 

ii 

12.50 

ii 

1.21 

,, 

1.44. 


2.10 

,, 

2.21 


2.29 


2.50 

,, 


A 5 


At 7.30 another ant name, whom 1 im- 
7.50 „ „ [prisoned. 

8.11 „ » 


12.45 


After this she did not come back any more up to 8 p.m. 

April 25 was a beautiful day. A t 9 a.m. I put some syrup in 
the same way on five inverted flower-pots, and at 
9.10 put an ant to one of the deposits of syrup. At 
9.34 another ant came to the same syrup. This one I will cull 
No. 2. At 


9,40 No. 1 r 

■eturnod. 

10.45 No. 2 

„ At 11 one name to the same honey; thii 

1 will call No. 3. 

31. 7 No. 3. 

„ but did not come back any more. 

1.2.31 No. 2 

,, ami at 12,47 went. 

1.15 No. 3 

1,25 „ 

1.22 No. 2 

lls „ 

1.54 No. 3 

„ „ 2 . 3 „ 

2.18 No. 2 

, „ 2.30 „ 
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2.35 No. 3 returned, and at 2.30 went. 

2.5G No. 2 „ „ 3 . 1 „ 

3.24 No. 2 returned. 

4.19 No. 2 

After which I went on watching till 7, hut none of these three 
returned. During tire day 7 ants came to this honey, and 27 to 
the other four deposits. Here, therefore, it is evident that the 
three watched ants did not communicate, at any rate, any exact 
information to their friends. 

dune 27. I placed four inverted glasses (tumblers) on the 
grass, and on the top of each placed a little honey. I then, at 
8 o’clock, put two ants, belonging to A. nigra , to the honey on 
one of the glasses. 

At 8.25 No. 1 came back, and at 8.45 she returned to the nest, 
but did not come to the honey any more. 

At 9.5 No. 2 came out and wandered about; I put her to the 
honey again ; she fed and at 9.22 returned to the nest. 

At 9.28 she returned to the honey, and at 9.45 went back to the nest. 


10.4a 

3? 

59 

10.50 

10.58 

» 

y> 

11.10 

11.21 

a 

33 

11.39 

12.45 

V 


12.59 

1.40 

31 

» 



I continued to watch till 7 p.m., but neither of them returned 
any more. 

Aug. 7, I put out four small deposits of honey (which 1 conti¬ 
nually renewed) on slips of glass placed on square bricks of wood 
and put an ant (M nigra) to one of them at 9.20. She fed an 
went away. 


At 9.35 

she 

returned, 

and 

fed ti 

11 9.43 

10.14 


31 



10.17 

10.25 


>7 

)? 


10.27 

10.37 


33 

35 


10.40 

This 

time 

a friend < 

came 

with 

her. 

At 10.47 

she i 

returned, i 

find fed till 

10.53 

11 . 0 


>» 

V 


11.14 

11.35 



33 


11.40 

11.52 


>? 

3) 


11.55 

12.13 



J? 


12 , 1(1 

1. 0 


?» ■ 

13 


1. 5 


LINN. JOU JiN.—ZOOLOGY, 'VOL. XII. 33 



ST It JOHN LUBBOCK ON ANTS*, BEES, AHD WASl'S. 


404 


At 1.15 she returned, and 

fed till 1.18 

1,20 

73 

?» 

1.29 

1.45 

11 


1.48 

1.58 

11 

„ 

2. 1 

2. 0 

11 

?! 

2.14 

2.20 

11 

11 

2.21 She was ells- 

2.25 

11 

11 

2.80 [turbeih 

2.37 

11 

11 

2.40 

3. 2 

11 

11 

3. 8 

8.16 

11 

11 

8.20 

8.39 

11 

11 

8.41 

8.58 

11 

11 

4. 2 

4.13 

11 

V 

4.20 

4.29 

11 

11 

4.36 

At this time there 

was a shower of 

rain, so I removed the honey 


At 5. 2 she returned, and fed till 5.10 


5.20 

?? 

11 

5.25 

5.83 

,, 

11 

5.37 

5.42 

71 

11 

5.45 

5.50 

11 

11 

5.52 

5.58 

11 

11 

6. (5 

6,15 

11 

11 

0.18 

0.21 

11 

11 

0.23 

6.25 

11 

11 

0.27 

6.32 

11 

11 

0.85 

6.40 

11 

11 

0.44 

0.49 

11 

11 

(158 

7.15 

11 

11 

7.20 

7.25 

11 

11 

7,27 

7.80 

11 

11 

7.88 

7.86 

11 

11 

7.37 


During the whole of this time only three other ants came to 
the honey, 

Aug, 18, At 11 a.m. I placed a F.fmca from one of my nests, 
which I had kept for some days without food, to some honey; she 
fed for some minutes, leaving at 11.6, 

At 11.14 she returned, leaving at 11.20 
11.80 „ „ 105 


11.40 


11.45 


3? 
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At 11.55 she returned 

, leaving 

at 1 L.58 

12. 7 

5") 

12.11 

12.1,8 

39 

12.21 

12.28 

V) 

12.31. 

.12,28 

“15 

12. lil 

12,17 


12,51 

12.5(5 

13 

12.50 

1.0 


1.15 

1.21 


1.27 

1.22 

33 

1.35 

Ltd 

3* 

1.52 

1.50 

„ 

2. 3 

2.1.2 

33 

2.15 


2.20 „ 2.20 
2,38 „ „ 2.12 


2.55 

13 

?i 

3, 2 

3.17 

,, 

31 

3.21 

3.35 


33 

3,43 

3.55 


3 1 * 

4. 0 

4.13 

33 

33 

4.17 

4.35 



4.51 

5.15 


33 

5,2(5 

5.29 

33 

33 

0.45 


I continued to watch till 8, but she came no more. During the 
whole time no other ant came to the honey ; indeed very few left 
the nest at all I kept my eye on this ant for some days, and she 
visited the honey every now and then, while very few others came 
to it. 

As to Fewer of thmmumcation. 

With reference to the eases above recorded, in which, when ants 
had discovered a store of food or lame, others also found their way 
to it, I was anxious to ascertain in what manner this was effected. 
Borne have regarded the fact as a proof of the power of com¬ 
munication ; others, on the contrary, have denied that it indi¬ 
cated any such power. Ants, they said, being social animals, 
naturally accompany one another; moreover, seeing a companion 
coming home time after time with a larva, they would naturally 
conclude that they also would find larvae in the same spot. It 
seemed to me that it would be very interesting to determine 
whether the ants in question were brought to the lame, or whether 
they came casually. To solve this question, 1 tried the following 

38* 
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experiments during the latter days of October. 1 took three 
tapes, each about 2 feet 6 inches long, and arranged them parallel 
to one another and about 0 inches apart. One end of each I 
attached to one of my nests (F. nigra), and at the other end I 
placed a glass. In the glass at the end of one tape I placed a 
considerable number (800 to GOO) of larvae In the second I put 
two or three larvae only; in the third none at all. The object of 
the last was to see whether many ants would come to the glasses 
under such circumstances by mere accident; and 1 may at once 
say that scarcely any did so. I then took two ants and placed one 
of them to the glass with many larva*, the other to that with two or 
three. Each of them took a larva and carried it to the nest, re¬ 
turning for another, and so on. After each journey I put another 
larva in the glass with only two or throe larvae to replace that 
which had been removed. Now, if other ants came under the 
above circumstances as a mere matter of accident, or accompany¬ 
ing one another by chance, or if they simply saw the larva which 
were being brought and consequently concluded that they might 
themselves also find larvae in the same place, then the numbers 
going to the two glasses ought to bo approximately equal. In 
each case the number of journeys made by the ants would be 
nearly the same; consequently, if it was a matter of scent, the 
two glasses would be in the same position. It would be impos¬ 
sible for an ant, seeing another in the act of bringing a larva, to 
judge for itself whether there were tew or many larva* left behind. 
On the other hand, if the strangers were brought, then it would be 
curious to see whether more were brought to the glass with many 
larvae, than to that which only contained two or three. I should 
also mention that every stranger was imprisoned until the end 
of the experiment. The results were as follows 

JSasp* 1.-—Time occupied, 1 hour. The ant with few larvae made 
G visits and brought no friends. The one with many larvae made 
7, and brought 11 friends. 

JEocp. 2.—Time occupied, 2 hours. The ant with few larva) made 
18 journeys, and brought 8 friends. The one with many larva* did 
not come back. 

Fsp. 8.---Time occupied, 3 hours. The ant with few lame made 
24 journeys, and brought 5 friends. The one with many larva 
made 88 journeys, and brought 22 friends. 

■ JExp> 4.—Time occupied, 2| hours. ■ The ant with few larva? did 
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not come back. The one with many made 32 journeys, and 
brought/ 19 friends. 

Exp. 5.—Time occupied, 1 hour. The ant with few lame made 

10 journeys, and brought 3 friends. The other made 5 journeys 
and brought 16 friends, 

Exp. 6.—Time occupied, 1| hour. The ant with few larvae made 
15 journeys, but brought no friends. The other made 11 journeys 
and brought 21 friends. 

Exp. 7.—I now the reversed the glasses. Time occupied 3 
hours. The ant with few larvae made 23 journeys and brought 

4 friends, 

Exp . 8.—Time occupied, 1-J- hour. The ant with few lame made 
7 journeys and brought 3 friends. The one with many lame made 
19 journeys and brought 6 friends. 

Exp. 9.—Time occupied,! hour. The ant with few lame made 

11 journeys and brought 1 friend. The one with many lame made 
15 journeys and brought 13 friends. 

Exp. 10.—1 now reversed the glasses, the same two ants being 
under observation; but the ant which in the previous observation 
had few lame, now consequently had many, and vice verm. Time 
occupied 2 hours. The ant with few lame made 2.1 journeys and 
brought 1 friend. The one with many larvae made 32 journeys and 
brought 20 friends. These two experiments are, I think, very 
striking, 

Exp. 11.—Time occupied, 5 hours. The ant with few larvae 
made 11) journeys and brought 1 friend. The one with many larva* 
made 26 journeys and brought 10 friends. 

Exp. 12.—Time occupied, 3 hours* The ant with few larvae 
made 20 journeys and brought 4 friends. The one with, many lame 
brought no friends and made 17 journeys. 

Exp. 13.—Time occupied, L hour. The ant with few larva* made 

5 journeys and brought no friends. The one with many made 
.10 journeys and brought 16 friends. 

Exp. 14.—I now reversed the glasses. Time occupied, 2$ hours 
The ant with few larva* made 10 journeys and brought 2 friends. 
The other made 41 journeys and brought 8 friends. 

Exp. 15.—Time occupied, 4| hours. The ant with few larva* 
made 40 journeys and brought 10 friends. Of these, 8 came at the 
beginning of the experiment, and I much doubt whether they 
were brought; during the last hour and a half she only brought 
1 friend, However, 1 think it fair to record the observation. 
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The ant with many larvae made 47 journeys and brought 1 
friend. 

Exp. 16.—Time, 4£ hours. The ant with few larva' made 20 
journeys and brought 1 friend. Him did not return after the first 
2 hours. The other ant made 56 journeys and only brought 2 
friends. This latter was the same one as in the previous experi¬ 
ment, when, however, she had the glass with only two or three 
larva?. 

Exp. 17.—Time, 1 hour. The ant with few lame made 6 
journeys and brought no friend. The one with many lame made 
11 journeys and brought 12 friends. 

Exp* 18.—Time, 1J hour. The ant with few larva? made 25 
journeys and brought four friends. The one with many larva? 
made 20 journeys and brought 15 friends. 

Exp* 19.—-Time, 4J hours. The ant with few lame made 74 
journeys and brought no less than 27 friends. This is quite in 
opposition to the other observations; and I cannot account for it. 
She was the ant who brought 15 friends in the previous expe¬ 
riment, and it certainly loolis as if some ants were more influen¬ 
tial than others. The ant with many larva? made 71 journeys and 
only brought 7 friends. 

Exp. 20.—Time, 2 hours. The ant with few lame made 35 
journeys and brought 4 friends. The one with, many larva? made 
34 journeys and brought 3 friends. 

Exp. 21.—I now transposed the two glasses. Time, 1-1 hour. 
The ant with few larva? made 15 journeys and brought no friends. 
The other made 35 journeys and brought 21 friends, 

Exp. 22,—I now transposed the glasses again. Time, 2 hours* 
The ant with many lame made 37 journeys and brought 9 friends. 
The ant with few larva? made 18 journeys ami brought no friend. 
This, I think, is a very striking case. Him was under observation 
5-J hours; and the scene of her labour was the same throughout. 
The first 2 hours she hud few lame and brought 4 friends; then for 
11 she had many larva? and brought21 friends; then again for 2 
hours she had few larva? and brought no friend. 

Exp. 23..Time, H hour. The ant with few larva? made 25 

journeys and brought 3 friends. The other made only 9 journeys, 
but brought 10 friends. 

Exp. 24.—1 now transposed the glasses. Time occupied, 2 hours, 
The ant which now had few larva? made 14 journeys, but brought 
no friends. The other made 37 journeys and brought 5 friends. 
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Kvjj. 25.—Time 3 hours. I put an ant for an hour to a full 
glass ; she made 10 journeys and brought 4 friends. I then left 
only two or three lame: in the second hour slie made 7 jour¬ 
neys and brought no friend, I then again filled the glass ; and 
during the third hour she made 14 journeys and brought 3 
friends. 

The results of the above experiments are shown at a glance in 
the following Table. 


Tabular View of .Experiments on Tower of Communication. 


Ants. 

Glass 

with many lame. 

Glass with one or 

two larva*. 

Tii no 
observed. 

Number 

of 

journeys. 

Number 

of 

strangers. 

Time 

observed. 

N umber 
of 

journeys. 

Number 

of 

strangers. 


hours. 



hours. 



1, 

1 

7 

1 1 




2. 

... 


** • 

1 

0 

0 

3. 




2 

13 

8 

4. 




3 

21 

r> 

5. 

3 

38 

22 

X 

10 

3 

0. 

2\ 

32 

10 




7. 

l 

5 

10 




3. 

IJ 

11 

21 

5 

23 

2 

9. 




4 

7 

3 

10. 

i 

15 

iii 

2 

21 

1 

XL 

2 

32 

20 

X 

n 

1 

12. 

5 

2(» 

10 




13. 


«•» 


r> 

19 

1 

14. 




3 

20 

4 

15. 

2] 

41 

3 

2 

5 

0 

10. 

I 

30 

10 

21 

10 

2 

17. 

41 

53 

2 

4 

40 

20 

13. 


* . , 


2 

20 

X 

10. 

i 

11 

i*2 




20. 




X 

0 

0 

1 21. 

ii 

20 

15 

44 

74 

27 

22, 




11 

25 

4 

23*. 

4i 

71 

*7 




24. 


* * « 

... 

2 

35 

4 

25. 

2 

34 

3 




20. 

11 

35 

21 

2 

18 

0 

27, 

2 

37 

0 

n 

15 

0 

28,' 

1-1 

9 

10 

2 

14 

0 

29. 

2 

37 

5 

1* 

25 


30. 

11 

9 

10 

2 

14 

0 

31. 

2 

37 

5 

4 

25 

3 

32, 

2 

24 

7 

l 

7 

0 


It must be admitted that this mode of observing is calculated 
to increase the number of friends brought by the ants to the glass 
with only 2 or 3 larva, for several reasons, but especially because 




470 


SIR JOHJST LUBBOCK OK ANTS, BEES, AK1) WASPS. 


in many cases an ant which had for some time had access to a 
glass with many larva? was suddenly deprived of it, and it might 
well be that some time elapsed before the change was discovered. 
Some stray ants would, no doubt, in any ease have found the 
lame; and we ought probably to allow for at least 25 under this 
head. Again, some would, no doubt, casually accompany their 
friends : if we allow 25 also in this respect, we must deduct 50 
from each side, and we shall have 205 against 37. Nevertheless 
even without any allowances, the results seem tome very definite. 
Some of the individual eases, especially perhaps experiments 9 
10, 20, 21, and 22, are very striking; and, taken as a whole, during 
47 J hours, the ants which had access to a glass containing nume¬ 
rous larva? brought 257 friends; while during 53 hours those? 
which, were visiting a glass with only 2 or 3 larva? brought only 
82 to their assistance. 

One case of apparent communication struck me very much. I 
had had an ant (F nigra) under observation one day, during which 
she was occupied in carrying oftTarv® to her nest. At night I im¬ 
prisoned her in a small bottle ; in the morning I let her out at 
0.15, when she immediately resumed her occupation. Having to 
go to London, I imprisoned her again at 9 o’clock. When I re¬ 
turned at 4.40,1 put her again to the larva?. She examined them 
carefully, but went home without taking one. At this time no 
other ants were out of the nest. In less than a minute she came 
out again with 8 friends, and the little troop made straight 
for the heap of larva?. When they had gone two thirds of the 
way, I again imprisoned the marked ants ; the others hesitated a 
lew moments, and then, with curious quickness, returned home. 
At 5,15 1 put her again to the larva?. She again wont home? 
without a farm, but, after only a few seconds’ shay in the nest, 
came out with no less than 13 friends. They all went towards 
the larva?; but when they got about two thii ds of the way, although 
the marked ant had on the. previous day passed over the ground 
about 150 times, and though she had just gone straight from the 
larva? to the nest, she seemed to have forgotten her way and wan¬ 
dered; and after she had wandered about for half an hour, I put 
her to the larva?. Now in this ease the 21 ants must have been 
brought out by my marked one; for they came exactly with her, 
and there were no other ants out. Moreover it would seem that 
they must have been told, because (which is very curious in itself) 
she did not in either case bring a larva, and consequent ly it cannot 
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have been the mere sight of a larva which had in¬ 
duced them to follow her. 

It remained to ascertain whether the ants which 
came by themselves to the larvae found them by 0 
scent, or whether the road had been described 
to them; for it is obvious that the latter would 
imply a higher intelligence than the former. In 
many of the above cases ants came by themselves 
almost straight to the larvie which were being 
visited by my marked ants, while other kmc close 
by remained entirely unvisited. The stranger ants 
must therefore either have had the way described 
to them, or, having been told of the existence of 
larvce, have tracked the marked ant by scent, and 
so found their way to the larvae. To determine 
which, X made the following experiment. 

In the above figure A is the ants’ nest, o the 
door of the nest. M is the section of a pole on which the whole 
apparatus is supported. B is. a board 2 feet long ; 0,1), E, and 
F are slips of glass connected with the board B by narrow strips 
of paper G, II, I. K is a moveable strip of paper, U inch long, 
connecting the glass F with the strip H ; and L is another move¬ 
able strip of paper, as nearly as possible similar, connecting II and 
I. On each of the slips of glass C and F I put several hundred 
larvae of F. flam. The object of the larvae on 0 was to ascertain 
whether, under such circumstances, other ants would find the larvre 
accidentally ; and I may say at once that none did so. I then put 
the ant (A), whom I had imprisoned over night, to the lame on F. 
She took one, and, knowing her way, went straight home over the 
bridge K and down the strip IT. Now it is obvious that by 
always causing the marked ant (A) to cross the bridge K on a 
particular piece of paper, and if at other times the papers K and 
L were reversed, I should be able to ascertain whether other ants 
who came to the lame had had the direction and position explained 
to them, or whether, having been informed by' A of the existence 
of the lame, they found their way to them by tracking A’s foot¬ 
steps, If the former, they would in any case 'pass' over the bridge 
K by whichever strip of paper it was constituted. On the other 
hand, if they found the larvae by tracking, then as the piece of 
paper by which A passed was transferred to L, it would mislead 
them and carry them away from the larvie to I. In every case, 
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then, 1 transposed the two papers forming the little bridges K and 
L as soon as the ant A had crossed over, 

1 put her to the larvae on Fat 0.15 a.m. After examining them 
carefully, she returned to the nest at 0.34. .No other ants went 
out | but she at once reappeared with 4 friends and readied the 
larva? at 6.38. None of her friends, however, crossed the bridge ; 
they went on to I), wandered about, and returned home. A re¬ 
turned to the larvae at 6.47, this time with one friend, who also 
wont on to D and returned without finding the lame. 


7. 0. Ant A to larva). 


7. 8 

?? 

An ant at 7.10 went over L to 1. 

7.17 

3? 

with a friend, who at 7.21 

33 

33 

7.25 

- i 

’ with two friends ,) ^ 9 iy 
. one of whom at J 

33 

3? 

7.32 

33 

the other at 7.85 

33 

33 



f with a friend who 1 



7.39 

3? 

j went on to D, and r 7 A1 
f then at.J 

33 

33 

7.46 

3? 

An ant at 7.42 



7.55 

3? 

„ 7.17 

33 

33 

8, 3 

3? 

„ 7. I S 

3? 

13 

8. 8 

3? 

i, 7.51 

33 

33 

8.19 

33 

„ 7.57 

33 

33 

8 24 

3? 

„ 9 10 found the larva*. 

8 39 

3 J 

„ 9.30 went over L to 1, 

8.50' 

>3 




9.12 

33 




9.22 

33 




9.40 

33 




9.47 

33 




9.55 

33 




10.35 

33 





At 10.3o I imprisoned her till 12.30, when 1 put her again to 
the larvae. 


12.48 hack to larvae. 
12.55 
1 . 0 
1.15 
1,20 


An ant at 12.58 went over L to 1. 
?? f * l >j ,, 

» )? 

1.13 


After this she did not come any more. During tho time she 
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made, therefore, 25 visits to the larva*; 21 other ants eume a dis¬ 
tance of nearly 4 feet from the nest and up to the point of junc¬ 
tion within 2 inches of the larva*; but only 1 passed over the little 
bridge K, while 15 went over the bridge L to T. On repealing 
tips experiment with another marked, ant, she- herself made 40 
journeys, during which 11) other ants found their way to the point 
of junction. Only 2 went over the little bridge to the larva*, 8 
went over L to I, and the remainder on to I). 

Another made 16 journeys; and during the same time 13 other 
ants came to the point of junction. Of these 13, 6 went on to 13, 
7 crossed over L to I, and not one found the larvae. Tims alto¬ 
gether, out of 58 ants, 20 went on to D, 80 crossed over in the 
wrong direction to I, raid only 8 found their way to the larvae. 

From Jan. 2 to Jan. 24 (1875) I made a series of similar ob¬ 
servations ; and during this time 80 strangers came in all. Of 
these, 10 went straight oil to 13, 21 across to the paper to I, 
and only 8 to the lame. 

This, I think, gives strong reason lo conclude 

that, under such circumstances, ants trade one A . 

another by scent. 

T then slightly altered the arrangement of the 
papers as shown in the accompanying diagram 
(tig. 2). A, as before, is the nest, o being theB 
door. B is the hoard ; ft is a glass on which are 
placed the larva*; m is a similar glass, but empty ; 
n. a strip of paper: to the end of n are pinned two 
other strips /and g in such a manner that they ^ 
can be freely turned round, so that they can be 
turned at will either to ft or m. linden* ordinary circumstances 
the paper/J as in the figure, was turned to the larva*; but when¬ 
ever a strange ant came, I turned the papers, so that f led to m 
and g to ft. The result was so striking that I give the observa¬ 
tion in full. 

, Jan. 24. I put an ant, which already knew her way, on the 
larva* at 3.22. 

At 8.30 she returned. 


4,15 

55 

At 3.88 a stranger came; and the 

4.25 

55 


bridge f being there. 

4.84 

55 


she went over it to m. 

4.42 

5 ? 

3,50 

51 55 

4.50 

55 

4.35 

75 5? 

4.5(5 


5.15 

7 ? n 
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At 5. 5 she returned. 

5.11. 

5.25 

Jan. 25 j 
larva*. 

, 0.30 A.M. 

. Put. two ants, which knew their way, to the 


N T o. 1. 

No. 2. 

lict umed 

at 6.55. 

37 r* 


j? 

/ . / 

lie turned at 7. 11 . 


7,15 

„ 7.27 

>7 

7.85 


3? 

7.40 

„ 7,17 _ 

33 

7.49 

.. 7.51 

33 

7.58 

,, 7.57 

„ 

8. 0 


33 

8, 8 


13 

8. 8 

8.10 stranger to m. 

53 

8.17 

» 8-18 

33 

8.21 

8.22 

>3 

8.25 

„ 8.25 

8.27 

33 

8.29 

„ 8.30 

5> 

8.81 

„ 8.34 

33 

8.05 

„ 8.3(5 

31 

8.40 

„ 8.40 

3? 

8.44 

8.45 

» 8.40 

33 

8,47 


33 

8.51 

, » 8.51 
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JSo. 1 . 


No. 2. 

."Returned at 8.55 




9. 3 

.Returned 

at 8.59 

?? 

9, 8 
0.18 



jj 

9*2 ii 



u 

9.27 




9.30 , 



3 3 

9.32 




9.3 h 

93 

9.85 

>3 

3" 

9.37 

9.43 

93 

9.43 




9.44 stranger to w. 

3? 

9.45 

33 

9,45 

33 

9.47 



33 

9.50 

33 

0.51 

19 

9.55 

’ 93 

9.55 

91 

9.58 

93 

9,58 

31 

10, I 

33 

10. 1 

11 

10. 7 

99 

JO. 7 

33 

10.10 

33 

10.10 




10.11 



*3 

10.15 

IS 

10.10 

«•? 

10.17 

39 

10.18 



91 

10.20 

33 

10.20 

3> 

10,22 

33 

10.22 

99 

10.24 



33 

10.28 

33 

10.30 

33 

10.32 

93 

10.33 

33 

10.35 

?> 

10.35 

7> 

10.88 

33 

10-9 

39 

10.42 

33 

10.42 

17 

10.45 
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No. 1. 

Returned 

'Returned at 10.48 


,, 

10.51 

t" 


10.52 

'll 

3? 

10.55 



10.58 

.. 

r 

11 . 0 

13 

,, 

n. 2 



11. 5 



11.10 



11.12 



11.16 


■ji 

11.21 



11,28 


31 

11.26 


3’ 

11.80 


33 

11.85 

3 ? 

31 

11.36 


»* 

11.40 

33 

73 

33 

11,45 

33 

33 

11,46 

73 



33 



33 

3? 

11.58 

?■» 

33 

12. 0 


3? 

12. 2 

33 

73 

12. 6 

73 

73 

12.10 

33 

3? 

12.14 


33 

12,16 


33 

12.20 

7? 

S3 

12,24 

33 


No. 2, 

10 , to 

10. w 

10.51 

10 . 5:1 

10.58 

11 . 1 


11 ,1.5 si,ranger to m. 


11.21 
11.20 
11.80 
11.85 

11.10 11,10 
1 . 1,12 

11.18 

11.45 

11.50 

11.51 
11.56 

11.59 

12. 2 
12. 6 
12.10 

12.20 12.20 
12.80 dropped. 

1 . 2 imprisoned her. 
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-Returned at 12.31 12.35 stranger to m. 


12. 

8(> 

j. ji 

12. 

'll Jh 

W 

12. 

50 

12. 

54 

12. 

59 

1 . 

1 


I then put her into a small bottle. 

I let them out again at 7.10 on the 27th. Though the interval 
was so long, they began at once to work; but one unfortunately 
met with an accident. The other returned as follows, viz. at 
7.20 
7.30 
7.40 

7.48 stranger to m. 

7.40 

7.51 

7.55 

7.59 

In these experiments, therefore, 17 strangers came$ but at the 
point n they all took the wrong turn, and not one reached the 
lame. 

Although the observations above recorded seem to me almost 
conclusive, still I varied the experiments once Fig. a 

more (see fig. 3), making the connexion between 
flic board B and the glass containing the larva? by 
three separate, but similar strips of paper, d, e, 
and/, as shown in the figure. Whenever, how- g 
ever, a strange ant came, I took up the strip/ 
and rubbed my finger over it two or three times 
so as to remove any scent, and then replaced it. 

A s soon as the stranger had reached the paper e, 

I took up the strip i, and placed it so as to eon- } 
nect e with the empty glass m* Thus I escaped the necessity of 
changing the paper/ and yet had a scented bridge between e and 
m. The results were as follows :— 

Jan. 27. At 5,80 I let out the same two ants as were under ob¬ 
servation in the preceding experiments. 
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No. 1. 


No. 2, 

Bet limed at 

5.40, the other not till 0.49 

5 " 

0 . 0 



55 

6 . s 



55 

0.20 



55 

6.32 




0.37 



55 

6.11 



55 

6.45 



55 

6,18 

55 

6.49 

55 

6.5 L 




6.51 

*55 

7. 0 


7. 1 



55 

7. 5 

55 

7. C 

55 

7. 9 

5 ? 

7.12 


7.17 

55 

7.17 




7.22 


7.25 

55 

7.2S 

55 

7.29 

55 

7.34 


(122 stranger to m. 


6.50 

0.52 

0.50 stranger to larvio. 


7.27 stranger to m. 


I then put them into the bottle. 
Jan. 28. Let them out at 0.45. 
No. 1. No. 2. 

Bach at 7. 0 


5 ) 

5 ) 

55 


7. 5 
7.11 


?■> 

?» 

59 

5» 


7.10 

7.21 

7.27 


7. 3 

7.12 


95 

« 

•til 

7) 

55 

95 

7? 

95 

55 

5 ? 


7.32 

7.42 

7,45 She dropped into 
7.52 some water. 

8 . 2 
8.11 
8.20 
8.26 
8.30 
8.36 


7.31 stranger to in. 
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No. 1. 
Back ill; S.40 


T. then put them into the bottle*. 

Jam 29. I let them out a.t 7.95 a.m. 

No. I returned at 7.47, after which I saw her no more. I fear 
site must have met with an accident. 


No. 2 returned at 
7.59 
8 . 8 
8.18 
8.28 
8 , 3 * > 


8.42 

8.48 

8.50 u si ranker came to the larva*, marked her No. 5. 

8.50 
9. 5 

9/19 No. 8 


9,20 


9,20 


9.90 


9.40 2 strangers to lame, 

9.47 5 strangers to m. 

At 9.40 I found one of the ants which had been under observation on the 24th, 
and put her to the lnrvte. *Sho returned a.s follows (No. 4), 

No. 4. 


9.58 


9.50 


9.55 


9.52 


10 . 


10.10 

10.15 

HU 2 

10.20 

50.25 

10.20 


10.30 

10,20 


10.29 



10,33 



10,3G 


10.57 


10,40 

10.41 

10,41 
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No. 2. 

No. 3. 

No. 4. 


10.44 


10.44 


10.48 


10.51 


10.53 

10.56 

10.57 


10.59 

10.59 




11, 2 

11. 2 


11. 4 



1,1. 5 stranger to l?u*vn\ 


11. 7 


11.8 

11. 9 

11. 9 

11.10 



11.13 

11.14 



11.16 



11.17 

11.20 

11.18 

11.20 

11.21 

11.22 stranger to wi¬ 

11.23 

11.23 

11.23 

ll,2b stranger to larva* 


11,26 



11.28 

11.30 



11.33 

11.33 


11.85 

11.40 

11.42 

11.44 



11.46 



11.47 

11.50 

11.50 



11.54 

11,54 

11.55 stranger to at. 


11.58 

11.58 


12. 0 

12, 1 

12. 7 

12. 0 


12. 8 



12.10 

12,13 

12.14 
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No. 2. 

No. 3. 

No. 4. 

12.15 

12.18 

12.24 


12.25 


12.27 

12.30 


12.30 

12.30 

12.39 


12.40 



12.43 

12.45 


12.47 



12.50 

12.52 


12.53 



12.50 

12.57 


12.59 

1. 0 


I. 7 

1. 7 


1.12 


1.18 


1.18 

51.22 


1.2ft 

1.83 



1.41 

1.44 

1.55 

1.51 



1,50 



2. 9 



235 


i then put her into a small bottle. ¥e kept a look-out for 
Nos. 2 and 2 till 7.30 p.tmt. ; but they did not return, 
dan* 30. Let No. 4 out at 7 a.m. She returned at 7.45, 

.No. 4. 

8. 9 

8.15 stranger to larva. 


No, 3 came 1 
of herself at J 
Be turning at 8. 9 


8.20 


34 * 


8,80 

8,86 


8.25 
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No, 3. 

No. 1. 

Returning at 8.40 

O ,1Q 


8.51 

„ 8-63 

0 ft 

„ 9- 5 



Imprisoned them. 
Let them out at 10.55. 
Returning at 11. 1 


11 . 3 
11 . 8 

11 . 9 

XL 14 


Stranger in w. 


Stranger to m. 


And they went on coming regularly till 1, when I put them agai n, 
in a bottle. 

Jan. 31. Let them out at 6.85 a.m. 


No. 3. 
6.55 
7.12 

7.21 

7,87 

7.42 

7,48 


8 . 1 
8.12 

8.20 

8.27 

8,82 


No. 4. 


7.15 

7.29 

7.42 

7.53 

7.55 stranger to at. 

8 . 0 


8,18 


8.24 


8.28 


8 39 
.44 


8.36 stranger to larva?. 
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1 imprisoned them. 

Ja,n til. Let them out at 5.35 p.m. 


No. n. 

No. 4. 


ft 

5.47 

* 

O.wO 

0.35 



b.'hh 

0.53 



7. 2 



7. 7 



7.11 



7,1(5 



7.20 


7.24 stranger to larvae. 

7.25 


7.20 ,» ,, 

7.27 „ m. 

7.29 

7.30 


7.30 „ larvae. 

Imprisoned her 

7.31 „ m. 


Web. L Let her out at 7.5. 

No. 3. 

She returned at 7.20 


>5 

7.30 

7.38 


7.40 



7.48 


1H 

7.58 

7.50 


8. 0 


” 

8.12 

8.14 



8.17 


8.22 



7.38 stranger to m. 


"Imprisoned her and iet her out again at (5.20 p.m. 
She returned at 6.35 
6.52 
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No. 3. 

She returned at 7.20 
7 25 

Imprisoned her. 

Eeb. 2. Let her out at (mil) a.m. 
She returned at 0.50 



7. 0 

7. 2 stranger to m 

" 

7. 7 

7.10 two strangers io m 


7.18 



7.17 

7.27 stranger to larva*. 

- 

/ .*scv 

7»m 

7*38 „ m 

r» 

7.45 


T* 

7.50 

7.53 

* 

7.55 

8. 4 



8.11 

s. 0 ,, 

j? 

n 

8.18 

8.25 



8.80 


n 

8.35 


u 

8.45 


»» 

8.40 


Imprisoned her. 



In tins experiment, then, the bridge over which the marked ant 
passed to the larvae was left in its place, the scent, however, being 
removed or obscured by the friction of my finger; on the other 
hand, the bridge had retained the scent, but was so placed m to 
lead away from the larvae ; and it will be seen that, under these 
circumstances, out of 41 ants which found their way towards the 
larvae as far as e, 14 only passed over the bridge/to the larva.*., 
while 27 went over the bridge d to the empty glass m. 

Taking these observations as a whole, 150 ants came to the 
point e, of which 21 only went on to the larvae, while 05 went 
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away to fclie empty glass. These experiments, therefore, are in 
entire accordance with those already laid before the Society, and 
seem to me to show that when an ant has discovered a store of 
food and others gradually (lock to it, they are guided, in some 
cases by sight, while in others they track one another by scent. 

A.s to their Intelligence and Provident Habits. 

It is generally stated that our northern ants do not store up 
food. But it must be remembered that their nourishment is, for 
the most part, of a very perishable character, and could not he 
preserved. Those ants, however, which collect Aphides may fairly 
be said, in doing so, to provide for themselcves tiie means of sub- 
;d hence. 

M. Lund tolls the following story as bearing on the intelligence 
of ants*;— 

u Passant un jour pres d’un arbre presque Isold, je fus surpris 
d’eniomlre, par un temps cal me, des fouillcs quitombaient com me 
de la pluie, Co qui augmenta mon etonnement, e’est quo les 
leuilles detacheoB avaiont leur couleur naturelle, efc quo 1’arbre 
sembhut jouir de touto sa vigueur. Jo in’approchai pour trouver 
{’explication de ce phenomeno, et je vis qu’a pen pres stir chaque 
petiole etait posteo imo fourrni qui ir&vaillait de touto sa force; 
le pdtiolo etait bientdt coupe et la feuille tombait par ter re. line 
autre scene so passa.it an pied de l’arbre : la terro etait couverte 
do fburmis occupies a decotipcr les feuilles a mosuro qu’ellos term 
baieul, et les morcoaux etaiont sur le champ transport's clans le 
ntcl Eu meins d’une heure le grand oeuvre s’accomplit sous mes 
join, et Farbro rosta entierement depouilled’ 

With reference to this interesting account, I tried the following 
experiment :~ 

Oct. 15, noon. (See fig. 4) At a distance of 10 inches from the 
door of a nest of If. nigra \. fixed an upright ash 
wand d feet 0 inches high (a), and from the top 
of it X suspended a second, rather shorter wand 
(If). To the lower end of tins second wand? 
which hung just over the entrance to the nest 
(<?), 1 fastened a flat glass cell (d) in which, I 
placed a number of larva) of F.Jlava, and to them 
1 put three or four specimens of F nigra. The 
drop from the glass cell to the upper part of the frame was only 
* Ann. des Sen. Nat. 18»*.l, p. Uil 
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| an incli 3 still, though the ants readied over and showed a great* 
anxiety to take this short cut home, they none of thorn faced the 
leap, but all went round by the sticks, a distance of nearly 7 feet. 
At 0 p.m, there were over 550 larva? in the glass cell, and I re¬ 
duced its distance from the upper surface of the nest to about i; 
of an inch, so that the ants could even touch the glass with their 
antennae, but could not reach up nor step down. Still, though the 
drop -was so small, they all went round. At 11 ilm. the greater 
number of the larva? had been carried off; so I put a fresh lot in 
the cell. The ants were busily at work. At 3 a.m, I visited them 
again. They were still carrying off the larvae, and all going round* 
At 6. a.m. the larva? were all removed. I put a fresh lot, and up 
to 9 a.m. they went on as before. 

The following day (Oct. 17), I took two longer sticks, each 6 feet 
6 inches in length, and arranged them in a similar manner, only 
horizontally instead of vertically, I also placed line earth under 
the glass supporting the larva?. A18 o’clock I placed an ant on the 
lame ; she took one, and 1 then coaxed her home along the sticks. 
She deposited her larva and immediately came out again, not, how¬ 
ever, going along the stick, but under the larvae, vainly reaching up 
and endeavouring to reach the glass. At 8.301 put her on the larva? 
again, and as she evidently did not know her way home, but kept 
stretching herself down and trying to reach the earth under the 
glass cell, I again coaxed her home along the sticks. At 9.3 she 
came out again,.and again went under the larva? and wandered 
about there. At 10 1 put her on the larva? and again helped her 
home. At 10.15 she came out again,and this time wont to the stick, 
but still wanted some guidance. At ,10.45 she again, readied the 
frame, but immediately came out again, and I once more coaxed 
her round. After wandering about some time with a larva in her 
month, she dropped down at 11.14. After depositing her larva, 
sho came out directly and went under the larva?, I again coaxed 
her round, and this time also she dropped off the glass with her 
larva. At 12.30 she came out again, and for the last time 1 helped 
her round. After this she found her way by herself. At 12.20 
another (No. 2) found her way round and returned at 12 . 37 . 
Tor the next hour their times were as follows;— 
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NoJL 

No. 2. 

12.10 

12.47 

12.5 1 

2 1 

12.54 

1. 0 

1 . 1, 

L 7 

1. 8 

1.12 

1,14 

LIS) 

i oii 

1.21 


1.28 

1.32 

1.34 

I.. * JO 

Ltd 

1,14 

L .47 

1.52 

i r>4 

both made 9 

visits in an hour. As regards actual 


pace, I found they both did about 6 feet in a minute. Soon after 
these began, other ants came with them. It was a beautiful day, 
and a,11 my ants were unusually active. At X ivma I counted 10 
on the sticks at once?, by 1.30 over* 00, and at 5 in the afternoon 
over CO. They went on working very hard, and forming a con¬ 
tinuous stream till I went to bed at 11; and at 4 in tho morning 
1 found them still at work; but though they were very anxious 
and, especially at first, tried very hard to save themselves the 
trouble of going round, they did not think of jumping down, nor 
did they throw the larva) over the edge. 

.Moreover, as I had placed some sifted mould under the glass, 
a minute’s labour would have been sufficient to heap up one or 
two particles, and thus make a little mound which would have 
enabled them to get up and down without going round. A. mound 
l inch high would have been sufficient; but it did not occur to 
them to form one. 

The following morning (Oct. 18)1 put out some lame again at 
{$ a.m. Some of them soon came; and the same scene continued 
till 11 . 80, when 1 left olf observing. 
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Again, on the 22nd Oft. 1 placed n low larva* ol' /\ Jhn'-u in a 
glass, which J kept continually replenished, which was suspended 
j of an intili above the surfaeo oflhe frame containing their nest, 
but only connected with it by tapes 5 tret long. 1 then, at 0.80, 
put a M niffm to tlu* larvae; she took one and tried hard to reach 
down, but could not do so, and would not jump ; so I coaxed her 
round the tapes. She wont, into t in? nest, deposited her larva,and 
immediately came out strain. I put her back on the larva* at 7.15 ; 
she took one, and again tried hard, but indleettuilly, to reach 
down. 1 thendbre again coaxed, her round. She went into the 
nest, deposited her larva, and came out again directly as before. 

1 put her back on the iarvic at 7.35, when the same thing hap¬ 
pened again. She gob back to the nest at 7.40, and immediately 
came out again. This time she found her way round tlu* string, 
with some help from mo, and reached the larvae at 7.50. I helped 
her homo for the last time. The next journey she found her way 
without assistance, and reached the lame at 8.2(5. A fter this she 
returned as follows, viz.:— 

At 8.50 
9. 0 
9.10 
9.17 
9.28 

I now made the length of the journey round the tapes 10 feet. 
This puzzled her a little at first. 

She returned as follows :— , 

9.41 
9.55 
10 . 8 
10.16 
10,26 

I now” made the length 16 feet. 

She returned at 11.34 
„ 12.14 

„ 12.81 


10.35 
10.44 
10.55 
11 . 0 

11.14 with a friend. 


12*20 two strangers found 
the lame. 
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„ (i«5i 

7. 0 

„ 7.11 

7.15 

It surprised, me very muds that she preferred to go so far round 
rather than to fare so short a drop. 

In illustration of the name curious fact, I several times put 
specimens of F, nif/m on slips of glass raised only one third of an 
inch from the surface of the nest. They remained sometimes three 
or four hours running about on the glass, and at last seemed to 
drop off accidentally. 

Myrmiea rufjinodm has the same feeling. One morning, for 
instance, I placed one in an isolated position, but so that she 
could escape by dropping one third of an inch. Nevertheless at 
the same hour on the following morning she was still In captivity, 
having remained out twenty four hours rather than led; herself 
down this little distance. 
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In my previous memoir J. culled alien!ion t;o M, I?orel s inter- 
08tin „ statement that when ants quit the pupa stage, they cannot 
distinguish Irieiids from foes, though three or .four days are suffi¬ 
cient to enable them to do SO. Oil this point M. Fond has favoured 
me with the following interesting explanation 

Je preads ties fourmis tonics jeiuies (blanches encore) de four- 
Milierese t (Vesfeces entiovcmeiit dillcre.ui.es; dies sc indent ionics 
amiealement les unes aux autres sans distinction, a rexccpiion 
d’uiie rufibarbk % qui sc tronvc ctre tin peu plus agee ci sc retire 
1’heart avee nncocoii ; ollc 11 c sc decide a s allier aux nut res quo 
j e lenclemain. Dine jours apron le commcucenuuit: do IVxperieuee 
j’etablis mos fourmis qid ont forme me commit male dans uu coin, 
ot jo lour apportc do nouvelles jetuios fourmis tonics blanches 
prises an dehors, Lea nouvollcs venues dies no sent paw mal <|is- 
poshes j dies entrant an eontruive dans ia fente de niurou sont lew 
autres, mala lea ancieimes lew repousHonfc, lew m eminent ct lew 
■jettenfc dehors. Cette experience demontre qu’au bout de dix 
jours les fourmis distinguent Tears cmnarades dew etraugeres, Um.dk 
qu* olios ne font pas eefcto distinction dans lew premiers jours qui 
suivent leur eclosion. Si je me suis perrnis d’eerire qifil sullii de 
trois ou quatre jours de vie pour qu’uno muivdlo dvloso saehe re¬ 
connoitre un ami d’un ennemi, ee ifest pas a la suite d’uue expo- 
rience dirccte iaifce dans le but de fixer ee tonne, mais pareeque 
dans les innombrables observations faites mv ees fourmis je 
me suis assure qu’il le faliaifc a pen pres ee temps pour atteimlre 
un certain ilegro de coloration et de eonsisianee, efc qu’il ce degre 
tie coloration et de consistance dies eommeneent a disimguer 
leurs emiemis, soit q if dies s’enfuient, suit qu’dies lour mo nl rent 
Icb dents. J’aumis du reste peui-&tre rnieux fait de no pas Uxor 
ainsi ce temps, car il y a taut de variations individudlcs, Buivant 
la temperature &e. quo Ton ne pout el,re assez prudent avant do 
genhraliser. En hiver les jeunes fourmis deviennent beauconp 
moins vite adultcs qu’en etc.” 

Division of Labour. 

In a nest of F.fusca which I established in my room on the 13th 
of December 1874, and in which the females began lay ing eggs 
about the middle of April, the pupae had all come to maturity by 
the end of August; and after this very few of the ants came out of 
the nest. Oil the 3rd of September 1 noticed an ant at some 
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honey which I had put out for their use. Prom that time to the 
present (Oct. 30) I have observed no oilier ant at the honey, 
while, on the contrary, 1 have found this particular ant feeding 
over and. over again,—for instance, on the 12th, 13th, 14th, 15th, 
17th, 19th, 20th, 24th, 25th, 2Gth, 27th, and 28th of September, 1st, 
5th, 12tli, 19th, 22nd, 24th, and 30th of October. As I was away 
sometimes for two or three days together, and am generally only at 
home in the mornings and evenings, it is very probable that this 
ant visited the honey every day, and took in stores to her com- 
panions. I have already mentioned a somewhat similar though 
less marked case. 

Concerning Affection and Behaviour to Wounded. 

As regards the affection of ants for one another, Latreille makes 
the following statement—“ Le sens de l’odorat,” he says “ so 
manifest ant d’une rnaniere aussi sensible, je voulois proliter de 
eetto remarquo pour en decouvrir le siege. On a soupcoimc 
depuis longtcmps qidil. reaidoit dans les autennes. Je Ics arraclmi 
a plusieurs fourmis fauves ouvriercs, aupres du aid dcsquellos je 
me trouvois. Je vis aussitot ces petits animaux que j’avois ainsi 
mutiles tomber dans mi etat d’ivresso on une espeee de folio. 11s 
erroient <ja et la, et no recoimoissoient plus leur chemin. Us 
m’occupoient; mais je n’dtais pas le seul. Quelquos autres fourmis 
s’approcherent de ces pauvres affiigees, porterent leur langue sur 
lours blessures, et y laisscrent tomber une goutte de liqueur. Cot 
note do sonsibiiite se renouvola plusie urs fois ; je fobserve! avee 
une loupe. Animaux compatissaus! quelle logon ne donnez-vous 
pas aux homines. ” 

c< Jamais/’ says M. de Saint Fargeatrf, “ une Foiinni n’on ren¬ 
contre tme de son espoec blessec, sans renlever et la transporter h 
la foiirmiliore. I/y soigue-t-olle ? Je no saw, mais jo vois dans 
ee fait une bienveillance quo je no retrouve dans aucun autre? 
inscctc, memo social,” 

1 have not felt disposed to repeat Ml Latreilie’s experiment, 
nor have I been so fortunate as to witness such a scene acci¬ 
dentally. My limited experiences' have been of the opposite 
character. On one occasion (Aug. 18) a worker of JR nigra , 
belonging to one of my nests, had got severely wounded, but 
not so much so that she could not feed; for though she had 
* Hist. Nat), ties Fmmnis, p. 41. 
f Hist. Nat. ties Ins. flymen, vol. i, j>. IK). 




492 SfR JOIITS JiUBROCK OX AOTS, 13KKS, ATS 1) WASUH. 

lost live of her tarsi, linding herself near some syrup, she crept to 
it and began to feed. I laid her gonily on her bark (dose to the 
entrance into the nest. Soon an ant came up to the poor sufferer, 
crossed an ten see with her for a moment, then went quietly on to 
the syrup and began to feed, A fimvards throe other ants did the 
same ; but- none took any more notice of her. 

Aug. 15. I found at 1 v. \i. a jlltfrmiea ruginodh which had lost 
the terminal portion of both, her anterum She seemed to have 
lost her wits. I put her into her nest; but the others took no 
notice other ; and after wandering about a little, she retired into a 
solitary pla-ee, where she remained from ft p.m. to S without moving. 
The following morning [ looked for her at 5.80, and found her 
still at the same spot. She remained there till i), when she came 
out. She remained out all clay ; and the following morning 1 found 
her dead. 

Indeed I have often been surprised that iu certain oases ants 
render one another so little assistance. The tenacity with which 
they retain their hold on an enemy they have once seized is well 
known. M. Aloe query s even assures us that the Indians of Brazil 
made use of this quality in the ease of wounds; causing an ant to 
bite the two lips of the cut and thus bring them together, after which 
they cut off the ant’s head, which thus holds the lips of the wound 
together. He asseiffs that he has often seen natives with wounds 
in course of healing with the assistance of seven or eight ants’ 
heads* ! Now I have often observed that some of my ants had 
the heads of others hanging on to their legs for a considerable 
time; and as Ibis must certainly be very inconvenient, it seems 
remarkable that their friends should not relieve them of such an 
awkward eneumb ranee. 


'MecognHitm of M* tenth* 

1 have also made some experiments on the power possessed by 
ants of recognizing their friends. It will be remembered that 
Huber gives a most interesting account of the behaviour of some 
ants, which, after being separated for four months, when brought 
together again, immediately recognized one another, and “fell to 
mutual caresses with their antennae.” Korol, on the contrary, 
regards these movements as indicating fear and surprise rather 
than affection, though he also is quite inclined to believe, from his 


* Ann. Sue. ftni. France, 2 »St*r. torn. ii. p. 07, 
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own observations, that ants would recognize one another after a 
separation of some months. The observation recorded by Huber 
was made casually ; and be does not seem to have taken any steps 
to test it by subsequent experiments. The fact is one, however, 
of so much interest that it seemed to me desirable to make further 
experiments on the subject. On the 4th of August I separated 
one of my nest of F.faaca into two halves, which I kept entirely 
apart from one another. 

Four days afterwards (August 8th) I put an ant from a different 
nest into one of these at 8 a.m. She was at once attacked ; two 
hung on to her till about 11, when they left her. Before evening 
she seemed to have fraternized with them. 

Aug. 13. I put another stranger into one of these nests at 9 
a.m. At 10.30 one of the ants was dragging her about by an 
antenna; at 1 she was free; and at 2 I found her among the 
rest, apparently received as a friend. Two days afterwards she 
was still well. 

Aug. JO. X took one of the ants which 1 bad removed from the 
others on the 4th and replaced her with her old companions. They 
seemed to take no notice of her, and certainly did not attack her. 

Aug. 20, X put in a stranger at 7.30. At 7.45 one of them bad 
hold of her by the mandibles ; at 9.30 one was hanging on to her 
hind leg; at 10.45 she was free; and I did not see them attack 
her any more. 

Aug. 22, At 7.30 put in a stranger and one of their former 
companions. One of the ants attacked the former ; they took no 
notice of the latter so far as I could see. At 10.45 they both 
.seemed at home. This stranger I saw repeatedly afterwards, and 
she had evidently been received completely into the community. 

Sept. 3. At 7 a.m. 1 put a stranger in and also one of their old 
companions. Neither of them was attacked. 

Sept. 17. Put in three strangers; but they were not attacked. 

Oct. 3. 1 put in another stranger; but they did not seem to 
mind her. 

As, therefore, in some cases these ants did not appear disposed 
to attack strangers, I tried similar experiments with a nest of 
Myrmim ruginodu , 

On the 20 August I divided a colony of this species, so that 
one half were in one nest (No. 9) and the other half in another 
(No, 15), and kept them entirely apart. 

On the 3rd Oct. I put into nest 15 a stranger and an old com- 
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panion from nest 9. One of them immediately Hew at the stranger ; 
of the other they took no notice. 

Oct. 18. At 10 a.m. I put in a .stranger and a friend from 
nest 9. In. the evening the former was killed, the latter was ail 
right. 

Oct 19. I put one in a small bottle with a friend from nest 0. 
They did not show any enmity. I then put in a stranger; and 
one of them immediately began to fight with her. In the evening 
the stranger was dead. 

Oct. 24. I again put in a stranger and a friend. The former 
was attacked, but not the latter. The following day I found the 
former almost dead, while the friend was all rigid;. 

Oct. 81, I again put in a stranger and a friend. The former 
was at once attacked j bat in this ease the friend also was, after a 
hit, seized by the leg, hut eventually released again. On the fol¬ 
lowing morning the stranger was dead, the friend was all right, 

Nov. 7. Again I put in a stranger and a friend. The latter* 
was soon attacked and eventually killed; of the former they did 
not seem to me to take any particular notice. I could see no 
signs of welcome, no gathering round a returned friend; hut, on 
the other hand, she was not attacked. 

The Senses. 

Much has been written on the use of the antennas of insects. 
That they serve as organs of touch all are agreed ; but it is almost 
equally clear that this is not in most cases their only function. 
Borne entomologists regard them as auditory, some as olfactory 
organs. There is, however, a third alternative, which I would 
venture to suggest, namely that in those insects in which the 
sense of hearing is highly developed they may servo as curs, while 
in those which have a very delicate sense of small, they may act m 
olfactory organs. This view is not in itself so improbable m might 
at first sight appear. It is evident that, in the Articulate, organs 
of sense are developed in various parts of the body, Whether 
the curious organ discovered by Midler in the metathorax of 
certain Orthoptera be an ear or not, it must surely be an organ, 
of some sense. Hicks and others have described structures in the 
halteres and wings of various insects which have all the appear¬ 
ance of being organs of sense; while among the Crustacea we 
find the remarkable case of My sis, which even has an organ of sense 
in its tail. It is not then so improbable as might at first sight 
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appear, that the antenme should, in some species act as ears and 
in others serve for the perception of odours. The position, more¬ 
over, which they occupy renders them a most advantageous situ¬ 
ation for an organ of sense. This suggestion would also explain 
various experiments and observations recorded by skilful entomo¬ 
logists, and which it is otherwise difficult to reconcile with one 
another. 


The Sense of Hearing. 

Many eminent observers have regarded the antennae as audi¬ 
tory organs, and have brought forward strong evidence in favour 
of their view. Lespes, for instance, found that a female Locusta 
viridmima , which was very sensitive to sound, lost apparently all 
power of hearing when the antenna) were removed. She lived 
a fortnight longer and continued to eat. M. Lespes observed no 
other result except the loss of hearing. 

So far as I am aware, no proof has yet been adduced that ants 
possess the power of hearing. In order, if possible, to throw some 
light upon this interesting question, I made a variety of loud 
noises, including those produced by a complete set of tuning-forks, 
as near as possible to tbe ants mentioned in the preceding pages, 
while they were on their journeys to and fro between tbe nests 
and the larvae. In these cases the ants were moving at a steady 
pace and in a most business-like maimer, and any start or altera¬ 
tion of pace would have been at once apparent. I was never able, 
however, to perceive that they took the slightest notice of any of 
these sounds. Thinking, however, that they might perhaps he 
too much absorbed by the idea of the larvae to take any notice of 
my interruptions, I took one or two ants at random and put them 
on a strip of paper, the two ends of which <wer© supported by pins 
with their bases in water. The ants imprisoned under these cir¬ 
cumstances wandered slowly backwards and forwards along the 
paper. As they did so, I tested them in the same maimer as 
before, but was unable to perceive that they took the slightest 
notice of any sound which I was able to produce. I then took a 
large female of JK ligrdperda, and tethered her on a board to a 
pin by a delicate thread about 6 inches in length. After wan¬ 
dering about for a while, she stood still, and I then tided her as 
before ; but, like the other ants, she took no notice whatever of 
the sounds. 

It is of course possible, however, if not probable, that ants, even. 
UN"K. JOUUN.—ZOOLOOV, VOfi. XU. 85 
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if deaf to sounds which we hear, may heat* others to which we sire 
deaf. On this subject I hope to make some experiments, in which 
Mr, Spottiswoode has kindly promised to assist me. 

The Sense of Smell. 

I have also made similar experiments, though with very dillbrent 
results, on the power of smell possessed by ants. I dipped 
camel’s-hair brushes into peppermint*water, essence of doves, 
lavender-water, and other strong scents, and suspended them 
about | of an inch above the strips of paper along which the 
ants were passing in the experiments above recorded. Under 
these circumstances, while some of the ants passed on without 
taking any notice, others stopped when they came close to the 
pencil, and, evidently perceiving the smell, turned back. Soon, 
however, they returned and passed the scented pencil. After 
doing this two or three times, they generally took no further 
notice of the scent. This experiment left no doubt, on my 
mind; still, to make the matter even more clear, I experi¬ 
mented with ants placed on an isolated strip of paper, as de¬ 
scribed on p. 495. Over the paper, and at such a distance as 
almost, but not quite, to touch any ant which passed under it, 
I again suspended a camel’s-hair brush, dipped in assafustida, 
lavender-water, peppermint-water, essence of cloves, and other 
scents. In this experiment the results were very marked; and no 
one who watched the behaviour of the ants under these circum¬ 
stances could have the slightest doubt as to their power of 
smell 

I then took a large female of F. Vujnljnmla and tethered her 
on a board by a thread as before. "When she was quite quiet 
I tried her with the timing-forks; but they did not disturb her 
in the least. I then approached the feather of a pen very quietly , 
so as just to touch first one and then the other of the antenna*, 
which, however, did not move. I then dipped the pen in essence 
of musk and did the same ; the antenna was slowly retracted and 
drawn quite back. I then repeated the same with the other an¬ 
tenna. If I touched the antenna, the ant started away, appa¬ 
rently smarting. I repeated the same with essence of lavender 
and with a second ant. 
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As to Sentiments of Benevolence. 

Mr. G-rote, in liis c Fragments on Ethical Subjects,’ regards it 
as an evident necessity that no society can exist without the sen¬ 
timent of morality. “ Every one,” he says, e£ who has either spoken 
or written on the subject has agreed in considering this sentiment 
as absolutely indispensable to the very existence of society. With¬ 
out the diffusion of a certain measure of this feeling throughout 
all the members of the social union, the caprices, the desires, and 
the passions of each separate individual would render the main¬ 
tenance of any established communion impossible. Positive mo¬ 
rality, under some form or other, has existed in every society of 
which tire world has ever had experience.” 

If this be so, then ants also must be moral and accountable 
beings. I cannot, however 4 , of course urge this, because I have 
elsewhere attempted to show that even as regards man, the case 
is not by any means clear. In the case of ants, various observers 
have recorded instances of attachment and affection, some of which 
have been referred to in my previous papers. With reference to 
this part of the subject, I. have made some further experiments. 

Jan. 8, 187G. I immersed an ant {F. nigra) in water for half 
an hour; and when she was then to all appearance drowned, I 
put her on the strip of paper I mentioned on p. 473. The strip 
was half an inch wide ; and one of my marked ants belonging to 
the same nest was passing continually to and fro over it. The 
immersed ant lay there an hour before she recovered herself; and 
during this time the marked ant passed by 18 times without 
taking the slightest notice of her. 

I then immersed another ant in water for an hour, after which 
I placed her on the strip of paper as in the preceding case. She 
was throe quarters of an hour before she recovered: during this 
time two marked ants were passing to and fro ; one of them wont 
by 18 times, the other 20 times ; and two strangers also went over 
the paper ; but none of them took the slightest notice of their 
drowned friend. 

I, then immersed another ant for an hour, and then put her on 
the strip of paper. She took an hour to recover. The same two 
marked ants as in the previous observation were at work. On© 
passed 30 times, the other 28 times, besides which five strangers 
passed by ; but not one took the slightest notice. 

I immersed three ants for eight hours, and then put them on 

35 # 
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the strip of paper. They began to recover in three quarters of an 
hour, "but were not quite themselves till half an hour afterwards. 
During the first three quarters of an hour two marked ants 
passed, each four times; and two others also went by. During 
the following half-hour the two marked ants passed 10 times, and 
three strangers j but none of them took any notice. 

I immersed another ant for forty minutes, and put her on the 
strip of paper. She recovered in twenty minutes, during which 
time two strangers passed, and the marked ants, which wore the 
same as in the preceding ease, went by 14 times without taking 
any notice. 

I immersed two ants for ten hours, and then placed them on 
the strip of paper. The same two marked ants passed respecti vely 
18 and 26 times, and one stranger passed again, without taking 
any notice. After this I left off watching. 

1 immersed two ants for four hours, and then put them on the 
strip of paper. They began to recover in an hour, during which 
two marked ants, not the same as in the preceding case, passed re¬ 
spectively 28 and 10 times, and two others went by; but none of 
them took any notice. 

I immersed an ant for an hour, and then put her on the same 
strip of paper as in the previous cases. A marked ant passed her 
twelve times j and three others also took no notice; but, on the 
other hand, a fourth picked her up and carried her off into the nest. 

Again, I immersed an ant for an hour, and put her on the string. 
The marked ant passed twice, after which she did not return. 
Soon after, another ant came by and, picking up the immersed one, 
carried her off to the nest. 

I do not bring forward these cases as proof or even as evidence 
that ants are less tender to friends in distress than previous obser¬ 
vers have stated to be the case; but they certainly show that ten¬ 
derness is not invariably the rule ; and, especially when taken in 
connexion with the two following cases, they are interesting illus¬ 
trations of the individual differences existing between ants—that 
there are Priests and Levites, and good Samaritans, among them 
as among men. 


Bees. 

Their Appreciation of Colour . 

Bees soon accustom themselves to look for honey on papers of 
particular colours.' For instance, on Sept. 13, at 11 a.m., I brought 
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up a bee from one of my Lives ; at 11.40 she returned to honey 
which 1 had put on a slip of glass on green paper. 

She returned at 11.51. And again 

„ 12 . 1 

„ 12.13 

„ 12.22 

12.93 
12.40 
„ 12.53 

,, 1.12. This time she lost her wav in the room. 

„ 1.49 

„ 2. 1. Tliis time she got stuck in the honey, and 

had to clean her. 

2.25 

„ 2.40. 1 now put red paper instead of the green, 

and put the green paper with a similar 
quantity of honey on it a foot off. 

„ 2.51 to the honey on green paper. 1 then gently 

moved the green paper with the bee on 
it, back to the old spot. When the 
bee had gone, I put yellow paper where 
the green had been, and put the green 
again a foot off. 

„ 3. to the honey on the yellow paper. I dis¬ 

turbed the bee, and she at once Hew to 
the honey on the green paper; when 
she had gone, I put orange paper in 
the old place, and put the green paper 
about a foot off. 

„ 3.10 to the honey on the green paper. I again 

gently moved the paper, with the bee 
on it, to the usual place ; and when the 
bee had gone, put white paper in the 
old place, and put the green a foot off. 

„ 3.20 to the honey on the green paper, I again 

gently moved the green paper, with the 
bee on it, to the old place ; and when 
she had gone, replaced it by blue paper, 
putting the green a foot off 

„ 3.30 to the honey on the green paper. I again re¬ 

peated the same thing, putting yellow 

instead of blue. 
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8lie returned at 8.40 to the green paper. I new reversed the f»o« 
wilion of the yellow and green papers ; 
but 

„ 3,51 to the green, After (Jsh 

„ 4. 0 

» 4.15 

„ 4.28, when who left oil for i ho tiny, 

nor were there any beet* still working in the garth, ml The same 
afternoon a wasp, which. I was observing, remained at work till 
6 . 20 . 

Ang. 20. About noon I brought live bees to some honey at my 
window. They all soon returned, and numerous friends earne 
with them. One of them 1 put to some honey on blue paper. 
8he returned as follows, viz.:— 


At 12.36 ; 

At 2,80 

12/42 

2.88 

12.53 

8, 2 

1.28 

3.10 

1.88 

3.22 

1.49 

3.50 

2. 2 

4. 4 

2,11 

4.14 

2.24 

4.23 


when I left off watching and shut her out. The longer intervals 
are due to her having got some honey every now and then on her 
wings and legs, when she lost a little time in cleaning herself. 

Aug. 21. I opened iny window at 0 a.m. No bee came till at 
7.38 the above one came to the honey on blue paper, 

I also placed some honey on orange paper about 2 feet off. 


At 7.42 she returned to the honey on blue paper, and again 
7.55 she returned to the honey on blue paper. 

8 . 3 „ „ 

8.14 

8.25 

8,36 „ „ 

8.44 

8.54 


I then transposed the papers, hut not the honey. 
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At 9.10 

0.29 

9.89 

9,58 


10. 0 
10 . 8 
10.21 


1.0,80 
10.42 
10.58 
11. 4 
11.10 


11.28 
11,41 
11.50 
12 . 8 
12.17 


12.27 
12,40 
12.50 
1. 0 
1.18 
1.25, 

1.40 

1.47 

1.57 


she came back to the honey 1 I then tranposedfche papers 
on blue paper. J again. 

„ „ 1 then transposed them 

again. 


1 now put green paper in¬ 
stead of orange, and 
transposed the places. 

I transposed them again. 

>J 55 

I now put red paper in- 
stead of green, and 
transposed the places. 

1 transposed them again. 


green paper. 

blue 

green 


blue 


I now put white paper in¬ 
stead of red, and trans¬ 
posed the places. 

I transposed them again. 


I now put green paper again 
f u instead of white, ana 
transposed the places. 

I transposed them again. 


„ and then to 
the green, 

green. 

blue, and then to 
green, 
blue. 


2 . 0 

2.17 5 ) }j 

Hie following day 1 accustomed this bee to green paper. 
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made 08 visits (beginning at 7.47 and ending at 0,44), ot which 
50 were to lioney on green paper. 

The following clay, Aug. 28, she began, work:— 

At 7.12 returning to honey on green paper. I thou put some* on 
yellow paper about a foot off. 

7.19 she turned to the Wy \ 1 tranaposed the colours, 
on green paper. J 


7.25 

5* 

V 

I replaced the yellow paper 
by orange and transposed 
the places. 

7.86 

V 

J1 

I transposed the colours so 
that the orange might be 
on the spot to which the 
bee was most accustomed. 

7.44 

r> 

33 

I now put white instead of 
orange. 

7.55 

>? 

J) 

Transposed the papers. 

8. 1 


3? 

I now put blue paper instead 
of white. 

8.12 

33 

blue paper. 

I now put red instead of 
blue. 

8.28 

>! 

green paper. 


8.25 

r> 

?> 


8.47 

33 

33 



I then ceased observing and removed the honey. 

Tims the bee which was accustomed to green returned to that 
colour when it was removed about a foot, and replaced by yellow, 
orange, white, and red; but on the other hand, when blue was so 
placed, she returned to the blue. I kept this bee under observa¬ 
tion till the 28th, but not with reference to colours. 

Aug. 24. At 7.451 put a bee (No, 5) to honey on green paper, 
to which she kept on returning till 9.44. The next day (A ng, 
25) she came at 7.88, and I let her come to the green paper i ill 9. 
The following morning she returned at (> a,m\, coming back m 
follows, viz.:— 

At 6.10 
6.18 
6.25 
6.85 
6.45 
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0.54 
7. a 
7.13 

J bow put orange In place of green, and put the green a 
foot off. 

At 7.21 she relumed to the green, I replaced the paper with 

the bee on it; and when she 
had gone I put light blue 
in place of the green, and 
again moved the green a 
foot off. 

7.36 ,, „ blue. I again replaced the paper 

with the bee on it; and 
when she had gone I put 
yellow in place of the green, 
and again moved the green 
a foot off. 

7.4! „ „ green. I then did exactly the same, 

only putting vermilion in 
place of the green. 

7.55 „ „ „ I then did exactly the same, 

only putting white in place 
of green. 

8 . 3 „ „ „ 

It would almost seem, from these observations, as if there was 
less distinction in the eye of the bee between green and blue than 
between green and other colours. If this should be confirmed, it 
would have an interesting bearing on the colours of flowers. 

A pril 4. A fine day, but cold. I brought a bee to some honey 
at my window. She returned at the following times:— 


1 . 1 

2,18 

1.17 

3.11 

1.24 

3*20 

1.41 

3.31 

1.50 

3.38 

2. 1 

3.50 

2. 0 



But during this time only one other bee came to the honey ; 
and, indeed, after 2 no other bees were at work. 

I had on Aug. 20 introduced some bees to honey in my room, 
since which it had been much visited by them* On the 24th I 
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put a bee to some honey inside a (lower-pot 5 inches high and 5 
wide at the base. The flower-pot was laid on its side, and the 
mouth closed, so that the bee had to come out through the hole 
in the bottom, which was about t an inch in diameter. To 
make things easier for her, 1 made her a small alighting-board of 
wood, the top of which was level with the hole. 1 then placed 
the flower-pot on the spot where she was accustomed to find 
the honey. She had made her first visit that morning at 0.-15* 
returning 

at 6.55 

7. 5 

7.14 

7.23 And when I put her, while feeding, into the 
flower-pot, she found her way out without 
difficulty. 

At 7.40 she returned, but did not seem able to find her 
way 5 so I put her in. The same thing 
happened again at 

7.50 

8 . 0 
and 8.20 

but at 8.38 she found her way in easily, and had no further 
difficulty. She returned at 

8.53 

9. 5 

9.14 

9.25 

9.41 

9.55 

10, 6 This time a friend came with her and followed 
her in. I captured her* No. 2 took tm 
notice, but returned 


At 10,19 

l At 12. » 

10.30 

12.25 

10,4.4 

.12.37 

10.54 

12.50 

11 . 6 

1 . 2 

11.20 

1.11 

11,31 

1.25 

11.44 

1.30 

11,55 

1.47 
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At 1,57 

At 4.44 

2. 1) 

4.55 

2.19 

5.10 

2.31 

5.24 

2,43 

5.85 

2.59 

5.46 

3.23 

5.58 

3.33 

6, 0 

3.44 

6.20 

3.56 

6.42 

4. 7 

7. 0 

4.21 

7.15 

4.34 

making 59 visits. 


After which she came no more that day. With the one exception 
above mentioned, during the whole time no other bee came to the 
honey. I might also mention that I had put out six similar flower¬ 
pots in a row, and that this seemed to puzzle the bee a good deal; 
she frequently buzzed about before them, and flew from one to 
the other before entering. When she went in, she generally stood 
still just inside the entrance for about thirty seconds, buzzing 
loudly with her wings. I thought at first whether this could b© 
intended as a sort of gong to summon other bees to the feast; but, 
though several were dying about, at any rate none came. The fol¬ 
lowing day (Aug. 25) she came at 6.51, and had made nine journeys 
up to 8.41, when I left off watching. During this time no other 
bee came. 

Aug. 26. She came at 6.32, and up to 8.443 had mad© 13 journeys. 

27 „ 6 . 7 „ 8.43 „ 14 „ 

28 „ 6,17 „ 7.11 „ 5 

It was a gloomy morning. No other bee came. 


Wasps, 

In my previous paper I endeavoured to show that wasps are 
entitled to at least as much credit as bees for industry. Indeed? 
as far as my experience goes, they both begin to work earlier in 
the morning and continue later in the evening. But without 
making any invidious comparisons, the following cases which I 
give as showing that wasps do not by any means always bring 
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friends to share any good things tiny may have discovered, also 
prove their great industry. Thus- 

July. 1 marked a wasp (K m!//an\ ?) and put her to some 
honey. All day she kept coming back till past 8 in the even¬ 
ing, but brought no friend. I do not think it, necessary to give 
the times of all her visits; hut i. may give the times fora few. 
Tor instance, 

At 3.13 she came to the honey, and at 3.1.4 returned to her nest. 


3.16 

93 

39 

8 .L 8 


3.20 

19 

,, 

8.21 

39 

3.24 

31 

,, 

8.25 

31 

3.27 

33 

31 

8.28 

9, 

3.29 

.13 

31 

8.80 

,, 

3.32 

33 

33 

8.88 

?*> 

8.35 

3? 

33 

8.86 

31 

3.40 

33 

13 

8.41 

33 

3.48 

33 

33 

3,44 

31 

3.46 

33 

33 

3.47 

33 

3.49 

33 

33 

3.50 

33 

3.58 

3? 

33 

3.54 

i? 

3.56 

33 

3? 

3.57 

33 

4. 0 

33 

39 

4. 1 

37 

4. 3 

3? 

3.3 

4. 4 

33 

4. 6 

33 

33 

4. 7 

39 

4.10 

33 

3? 

4.11 

33 

4.14 

Thus having made no less than 19 journeys ia 

one hour. 


On the 10 th of September, 1875,1 marked a wasp. On the 
11 th she eame to the honey for the first time, 

returning at 7.25, and left at 7.27, 


„ 7.34 

33 

7.37 

» 7.41 

33 

7.44 

„ 7.49 

33 

7.51 

„ 7.50 

13 

7.58 

„ 8 . 3 

13 

8 . (i 

„ 8.13 

33 

8.16 

„ 8.20 

'33 

8.23 

„ 8.30 

33 

8.32 

„ 8.37 

33 

8.40 

„ 8.46 

73 

8.51 

She was disturbed. 
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Returning at 9. 4, she left at 9. 5 


>7 

9. 9 

yy 

9.10 

y» 

9.15 

yy 

9.10 

She was disturbed. 


>» 

9.90 

yy 

9.32 

?i 

9.50 

yy 

9.54 

She 

was disturbed. 


17 

10. 0 

yy 

10. 2 

yy 

10.10 

yy 

10.18 

yy 

10.20 

77 

10.23 


10.20 

71 

10.28 

11 

10.39 

71 

10.35 

>1 

10.il 

51 

10.43 

>1 

10.47 

71 

10.49 

5’ 

10.54 

71 

10.50 

n 

11. 0 


11. 2 

,, 

11. 7 

11 

11. 9 

>i 

11.14 

)1 

11.10 

u 

11.20 

71 

11.22 


11.20 

yy 

11.29 

rr 

11.33 

yy 

11.35 

ty 

11.39 

71 

11.41 

V 

11.45 

57 

' 11.47 

yy 

11.53 

51 

11.54 

yy 

11.59 

57 

12. 0 

yy 

12, 0 

'I 

12.-8 

yy 

12,14 

57 

12.10 

yy 

12.20 

17 

12.22 

yy 

12.28 

yy 

12.30 


12.35 

yy 

12.37 

yy 

12.42 

17 

12.44 

yy 

12.49 

77 

12.52 

yy 

12.55 

57 

12.57 

yy 

1. 0 

yy 

1. 8 


1. 8 

>7 

1,10 

7i 

1.14 

yy 

1,15 

71 

1.19 

71 

1.21 

yy 

1.25 

71 

1.27 

yy 

1,31 

57 

1.33 

yy 

1.37 

yy 

1,39 

yy 

1.443 

'7 

1.45 
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Returning 

at 1.51, 

slip left; at 

] .53 

r 

1.58 


2. 0 

ji 

2. 4 


2. 0 

It 

2.11 


2.18 


2.10 

„ 

2.20 

11 

2.28 

n 

2.80 


2.88 



11 

ii 

*«. r ? < * 

11 

2.10 

u 

2.42 

11 

2.45 

M 

2/17 

11 

2.52 

It 

2.50 

11 

3. o 

V\ 

3. 2 

11 

:j. 4 

11 

3. 5 

19 

8. 0 

1” 

8.11 

19 

3.15 


3.17 

11 

8.28 

» 

3.25 

11 

3.80 

M 

8.82 

19 

3.87 

11 

8.80 

79 

3.45 

If 

3.47 

19 

3.52 

It 

8.54 

It 

4. 0 

it 

4. 2 

11 

4. 6 

tt 

4. 0 

11 

4.15 

it 

4.17 

91 

4.22 

H 

4.24 

11 

4.20 

It 

4.31 

11 

4.35 

it 

4.87 

11 

4.41 

11 

4.48 

11 

4.50 

11 

4.52 

11 

4.57 

1i 

4.50 

11 

5. 2 

71 

5. 5 

97 

5.10 

1 1 

5.12 

11 

5.17 

)> 

5.10 

11 

5.28 

11 

5.25 

If 

5.80 

11 

5.32 

11 

5.87 

17 

5.80 

11 

5.44 

11 

5.40 

11 

5.50 

tl 

5.52 


5.50 

11 

5.58 

11 

0. 2 

11 

0. 4 

11 

6 7 

11 

6. 0 

11 

6.18 

99 

6.15 

11 

0.20 

11 

6.22 
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Beturning at 0.28, she left at 6.30 
„ 6.34 „ 6.36 

„ 6.41 „ 6.43 

This was her last visit for the evening, making no less than ninety- 
four visits in the day, during which time only two other wasps 
found the honey, though it was lying exposed on a table at an 
open window. The following morning she came at 6.18 and made 
twenty visits up to 8.18, after which I did not record them. 
During this time no stranger came. 

No doubt, however, if a wasp is put to honey in an exposed 
place, other wasps gradually find their way to it. To determine, 
if possible, whether they were purposely brought, I tried the fol¬ 
lowing experiment. On the 20th of September T marked a wasp 
and put her to some honey, which she visited assiduously. The 
following morning I opened my window at 6, and she made her 
first visit at 6.27, the temperature being 61° Eahr. I then placed 
the honey in a box communicating with the outside by an india- 
rubber tube 6 inches long and $ inch in diameter. The wasp, 
however, soon got accustomed to it, and went in and out without 
much loss of time. The 22nd was finer; and when I opened my 
window at 6 in the morning, she was already waiting outside, the 
temperature being 61°. The 23rd was rather colder, and she came 
first at 6.20, the temperature being 61°. 

I was not at home during these days; but, as far as I could 
judge from watching in the mornings and evenings, no other wasp 
found the honey. On the 24th I had a holiday and timed her as 
follows. It was rather colder than the preceding days, and she 
did not come till 6.40, when the temperature was 58°. She re* 


turned as follows :-~ 

6.49 

8.19 

6.58 

8.26 

7.12 

8.85 

7.22 

8.45 

7.32 

8.52 

7.40 

9. 2 

7.50 

9.12 

8 . 0 

9.45 

8 . 9 



1 had almost closed the window ; so that she had a difficulty in 
finding her way. 
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9.58 | UU2 

10.10 I 10,51. 

The temperature was still only (JO 1 "*, and it was mini tig; semvely 
any other wasps about. 


11. 1 

| 2.50 

11.II : 

3. S 

11.21 : 

3,1 1 

1.1.29 ; 

5.23 

11,10 

2.32 

ll.'io 

3,10 

11.56 | 

3. Is 

12, 6 

3,57 

12.11 

4.12 

12,25 i 

4.20 

12.3# ! 

4,29 

1.21 

4.39 

1.92 

j 4.47 

1.42 

4.58 

1.59 

5. 6 

2. 0 

5.17 

2.11 

5.28 

2,26 

5,35 

2,35 

5.12 

2.51 

5.52 


This was her last visit. During the whole day no other wasp 
found the honey. I also tried other wasps, concealing the honey 
in the same manner, and with a similar result, 

I have no doubt some wasps would make even more journeys 
in a day than those recorded above. 

Potcer of dkt Ingu khmg Colour®* 

As regards colours, I satisfied myself that wasps arc? capable of 
distinguishing colour, though they do not seem so much guided 
by it as bees are. 

July 25, At 7 am. I marked a common worker wasp (F, vul¬ 
garis) and placed her to some honey on a piece of green paper 7 
inches by 4<|. She worked with great industry, as recorded 
on p. 506. After she had got well used to the green paper, T 
moved it 18 inches off, putting some other honey on him 1 paper, 




SIR JO II 1ST LIT ft BOCK OK ANTS. REES, AND WASPS. 511 

where I he green had previously been. She returned to the "blue. 

I then replaced the green paper for an hour, after which I moved 
it Is inches as before, and put brick-red paper in its place. She 
returned to the brick-red paper. But although this experiment 
indicates that this wasp was less strongly affected by colours than 
the bees which I had previously observed, still I satisfied myself 
that she was not colour-blind. 

I moved the green paper slightly and put the honey, which, as 
before, was on a slip of plain glass, about 4 feet off. She came back 
and lit on the green paper, but finding uo honey, rose again, and 
hawked about in search of it. After 90 seconds I put the green 
paper under the honey, and in 15 seconds she found it. I then, 
while she was absent at the nest, moved both the honey and the 
paper about a foot from their previous positions, and placed them 
about a foot apart. She returned as usual, hovered over the 
paper, lit on it, rose again, tlevv about for a few seconds, lit again 
on the paper, and again rose. After 2 minutes had elapsed, I 
slipped the paper under the honey, when she almost immediately 
(within 5 seconds) lit on it. It seems obvious, therefore, that 
she could see green. 

I then tried her with red. I placed the honey on brick-red 
paper, and left her for an hour, from 5 p.m. to 6, to get accustomed 
to it. During this time she continued her usual visits. I then 
put the honey and the coloured paper about a foot apart; she re¬ 
turned first to the paper and then to the honey. 1 then trans¬ 
posed the honey and the paper. This seemed to puzzle her. She 
returned to the paper, but did not settle. After she had hawked 
about for 100 seconds I put the honey on the red paper, when she 
settled on it at once. I then put the paper and the honey again 
18 indies apart. As before, she returned first to the paper, but 
almost immediately went to the honey. In a similar manner I 
satisfied myself that site could see yellow. 

Again, on August 18th I experimented on two wasps, one of 
winch had been coming more or less regularly to honey on yellow 
paper for four days, the other for twelve-—coining, that is to say, for 
several days, the whole clay long, and on all the others, with two 
or three exceptions, for about three hours in the day. Both 
therefore had 'got well used to the yellow paper. I then put 
blue paper where the yellow had been, and put the yellow paper 
with some honey on it about a foot off. Both the wasps returned 
to the honey on the blue paper. 1 then moved both the papers 
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about a foot, but so that the blue was somewhat nearer the ori¬ 
ginal position. Both again returner] to the blue, 1 then trans¬ 
posed the colours, and they both returned to the yellow. 

Very similar results were given by the wasp watched on the 
llih of September. After she had made twenty visits to honey 
on blue paper, I put it on yellow paper and moved the blue 12 
inches off. She came back to the yellow. I then put vermilion 
instead of yellow; she came back to the vermilion, I transposed 
the colours ; she came back to the vermilion. 

I put white instead of vermilion; she returned to the hi mu 
„ green „ white „ ,, „ 


» orange „ green 


I transposed the colours 

11 

„ orange. 

I put white instead of orange 

51 

„ whitcu 

„ green „ white 

,, 

„ blue. 

„ purple „ green 

11 

U purple. 

„ orange „ purple 

19 

„ orange 

» green „ orange 

11 

„ green, 

I transposed the colours 

ii 

„ blue. 

19 V 

>1 

„ green. 


So far therefore she certainly showed no special predilection 
for the blue. I then left her the rest of the day to visit honey 
on blue paper exclusively. She made fifty-eight visits to it, The 
following morning I opened my window at G,15, when she im¬ 
mediately made her appearance. 

I let her make ten more visits to the honey on blue paper, 
moving it about a foot or so backwards and forwards on the 
table. 1 then put orange paper instead of the blue, and put the 
blue about a foot off. She returned to the orange, 

I put yellow instead of orange; she returned to the yellow. 

„ vermilion „ yellow „ „ vermilion. 

„ white „ vermilion „ „ while. 

» green „ white „ „ green. 

I transposed the colours; „ „ blue. 

I now put vermilion instead of 
green, and moved both of them a 
foot, but so that the vermilion was 
nearest the window,though touch- 

ing the blue; „ vermilion. 

Again, September 11, I marked a wasp. She returned to the 
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honey oyer and oyer again with her usual assiduity. The follow¬ 
ing morning I put the honey on green paper; she came backwards 
and forwards all day. On the 13th I opened my window at 6.8, 
and she came in immediately. During an hour she made ten 
journeys, On her leaving the honey for the eleventh time, I placed 
some honey on vermilion paper where the green had been, and put 
the honey and the green paper about a foot off 
She returned at 

7.25 to the vermilion. I then put orange instead of vermilion. 

7,34 „ orange „ blue „ orange. 

7.40 „ blue „ white „ blue. 

7.47 „ white „ yellow „ white. 

7.55 „ yellow and then to the green. 1 transposed the 

colours, 

8. 2 „ green. I then moved both colours about a foot, 

but so that the yellow was a little nearer to the old place. 

She returned at 8,0 to the yellow. 

I then removed the yellow paper and honey, and placed the 
honey which had been on the green paper about a foot from it 
on the table. 

At 8.15 she returned and lit on the green paper, but imme¬ 
diately dew oft* to the honey. 1 then transposed the honey and 
the pa-per. 

At 8.24 she returned and again lit on the paper, but imme¬ 
diately flew oft* to the honey. 

Tims, therefore, though it is clear that wasps can distinguish 
colours, they appear, as might be expected from other considera¬ 
tions, to be less guided by it than is the case with bees. 

Direction of Flight. 

Every .one has heard of a “ bee-line.” It would be no less 
correct to talk of a wasp-line. On the 6th of August I marked 
a wasp, the nest of which was round the comer of the house,, so 
that her direct way home was not out at the window by which 
she entered, but in the opposite direction, across the room to 
a window which was closed. I watched her for some hours, 
during which time she constantly went to the wrong window 
and lost much time in buying about at it. Aug. 7,1 was not 
able to watch her. Aug. 8th and 9tb, I watched her from 6,25 
A.M., when she made her first visit. She still constantly went 
to the closed window. Aug. 10th and lltli, I was away from 
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homo- Aug. L2fch, she .made her in\sb visit at 7.40, and nidi 
.wont to the closed window. Aug. BUh, her first visit was at 
6,15; she went to the dosed window and remained butt/.ing 
about there till 7, when '! caught her and put her out at the 
open one by which she always entered. Aug. loth and 16th, 
she continued to visit the honey, but still always, even after ion 
clays 9 experience, continued to go to the dosed window (which 
was in the direct Hue home), though, on finding it dosed she re¬ 
turned and went round through the open window by which she 
entered. 


Note on the Plastron of the Clan get ie Mud-Turtle ( Emj/da dura 
of Buchanan .Hamilton), By John Andkhbon, M.D., 4Vf j,H. 

[Read March 10, 1876.] 

On removing a living embryo of Emyda dam A B. XL, from the 
egg, it was found doubled on itself through the middle of the 
plastron, the fold passing transversely a short way before the 
umbilical area, traversing the line of junction of the two halves 
of each hyoplastron and the interval between them and the hypo- 
plastron. The abdominal surfaces of the two halves of (ho body 
were opposed to each other; the -neck and head of the embryo 
rested by their under surfaces on the abdominal aspect of the 
postumbilieal portion of the plastron, the limbs being applied In 
the sides of the head. Straightening the embryo, 1 removed the, 
plastron entire, and was astonished to find that It differed 
materially in one respect from the generally accepted views re¬ 
garding the structure of the plastron, of the (Jhehmia, MS the 
bones, with the exception of the first pair, were arranged around 
the membranous or senucartilaginouH area of Urn umbilicus, and 
were well ossified. But instead of finding only nine bones in the 
plastron, eleven hones were discovered to be present. The two 
additional elements, occurring in the position of each hyophudron, 
were due to the eireumstunco that the latter elements had 
originated in, two ossillc centres. All the other bones were the 
same as in the plastron'of Ttiony® f. Bach hyoplastron consisted 

* I have applied this term to the Gangetie Emyda, because it appears to me 
to be distinct from the Madras species to which the names It gmtrna and tft 
punctata are more correctly referable. 

t Compare Parker's figures See., 'from Rnbhke, of the plastron of the young 
of this and other genera, pi. xii. figs. 11-17 (' M’ortog. Blioidder-girdle and 
Sternum, of Vert.’ Ray Soc. 1868), 
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of two small bony spicules, the most external (4, see sketch, p. 516) 
corresponding to the outer wing of the hyoplastron of Triony®, 
and the internal spicule (3) to the forwardly and inwardly project¬ 
ing process of the hyoplastron of that genus of freshwater turtle, 
to the outside of which the backwardly and outwardly directed 
ramus of the entoplastron is applied. 

These two bones or elements of the hyoplastron of JEmyda dura, 
in the two individuals examined, were separated from each other 
posteriorly, opposite to the hypoplastron, by a cartilaginous 
interval (*) which permitted of their being freely moved one upon 
the other. At this point, or their angle of convergence, a mem¬ 
branous interval existed between them and the hypoplastron, 
corresponding to the fold of the embryo. The plastron of this 
genus, therefore, if these observations are verified by further 
research, and if none of the other elements are of a compound 
nature, may prove to consist of eleven distinct bones, two of 
which occupy the position of the hyoplastron of Trionyx. This 
peculiar character of the plastron of Em/da, if of general occur¬ 
rence (which has yet to be ascertained), does not at any rate 
extend many hours beyond embryonic life—because in recently 
bom individuals I have never observed the hyoplastron in any 
other condition but that of a single bone which unites at an 
early age with the hypoplastron, while in Trionyx and Clutra 
the embryos which I have examined have the hyoplastron con¬ 
sisting of one piece, which only unites with the hypoplastron at 
an advanced period of life. 

Whatever may he the explanation of these two instances of a 
compound hyoplastron in Emyda dura , there can be no doubt of 
the accuracy of the observation, which was verified by one of my 
assistants; but it is of sufficient importance, whatever be its 
cause, to be recorded and to receive further investigation. 

P, S .—Interested in the foregoing fact of development and of 
its value at issue, 1 append the subjoined memorandum from a 
palaeontologist;. 

a The condition of the hyosternal bone described in this young 
specimen by Dr. Anderson is suggestive of several fossil types. 
In an undescribed genus from the London Clay, known as Emys 
lewis, as well as in Platemys Bowerbanldi , there are distinct lateral 
elements in the plastron which occupy the position of the lateral 
ossifications of Dr. Anderson’s specimen, being placed between 
the hyo- and hypo-sternal elements and the marginal bones. In 

‘ ' 37 * 
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the London-Olay fossil Flatemys Bullock i } and in the Pleura- 
siernon from the Purbeck limestone, these elements extend right; 
across the plastron, so as to entirely separate the hyosternal from 
the bypostemal bones.” —IT, G-. Seeley, 



Diagrammatic sketch, about natural size, to illustrate the condition of t he 
plastron in the embryonic specimen of Kntyda dura above described. I to U, 
the six separate ossifie pieces of one side, the second counting but one on belli 
sides, = 11 in all; 3 and 4, the double bony centres of the hyoplasfcron united 
by (*) a cartilaginous element, ultimately forming an ossiftc union between the 
parts in question; 5 and (>, hypopbwtron ; umbilicus; d, dcprcBninn ou the 
general surface of the plastron. 


Notes on Lowe’s ME, List of Webb’s Type Shells from the 
Canaries (1329), and on the Annotations thereon of D’Orbigny 
(1889), and Lowo (1860). By the Rev. R. Booct Watson, 
E.R.S.E. & E.G.S. Communicated by J. Cfamx Teffukyh, 
Esq., Treas.L.S. 

[Bead April 0, 1870,] 

In the year 1829 Mr, Webb sent to Mr. Lowe, in Madeira, vari¬ 
ous sea-sheila which he had got in the Canaries, 

Some ten years later the whole of the fuller material accumu¬ 
lated by Mr. Webb and by M. Berthelot were published under 
the title ‘ Mollusques, <fce. <&c., recueillia aux lies Canaries, par 
MM, Webb et Berthelot, et ddcrita .par Aleido d’Orbigny.’ 

■ In this work M. d’Orhigny refers more than once to unique 
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specimens as among those which Mr. Webb had sent to Mr. Lowe, 
and implies dissatisfaction at Mr. Lowe’s retention of these, the 
absence of which marred the completeness of his work. 

In 1360 Mr. Lowe published in the ‘ Proceedings of the Linnean 
Society’ (Zoology, vol. v. pp. 169-204) a List of the Shells observed 
or collected at Mogador &c., with most valuable notes and ob¬ 
servations. In this paper Mr. Lowe makes very frequent refer¬ 
ence to D’Orbigny (see pp. 171-174, 188, 189, 190, 197-199); 
and the whole ton© of these references shows that, apart from 
indignation at the manner in which M. d’Orbigny had done his 
work, Mr. Lowe resented keenly the way in which allusion had 
been made to himself. 

In 1873 the * Liberia,’ in which Mr. Lowe had sailed for Ma¬ 
deira, disappeared utterly in the Bay of Biscay; and Mr. Lowe’s 
accumulations of marine shells from Madeira, the Canaries, and 
the Cape-Yerds, which seem to have gone on from 1826, were 
forwarded to me for publication by his executor, Mr. T. Y. Wol¬ 
laston. Among these I have found the identical^ Canarian sheila 
sent by Mr. Webb, and Mr. Lowe’s annotated list, which he had 
sent back to Mr. Webb—in short, the very material which M. 
d’Orbigny complained of Mr. Lowe’s having retained, and the 
information which Mr. Lowe objected to M. d’Orbigny having, 
without acknowledgment, used. 

In the interests, then, of truth, as hearing on both these parties, 
and as needed for the fuller knowledge of the marine Mollusca of 
the Canaries, this list is of value *. It is as follows;— 

a Marine Mollusca from Grand Canaria, Lancerotte, and 
Euerteventura, sent by P. B. Webb, Esq. Oct. 29,1829. 

u 1. Zucina jpemyhmica. Differing in the entire, not crisped, 
epidermis. Yar. an sp. ? ” 

D’Orbigny published this as L. Adansonii , D’Orb., remarking 
that ** Cette esp&ce a, par see lames, encore beaucoup de rapports 
avee la X. pensylvaniea ; mais une difference notable entre ©lies, 
e’est que les lames sont recourbees du edtc du sommet dans la 
X. pemylvmica, tandis qu’elles le sont au contraxro dans 1’espece 
qui nous occupo du cdtd de l’ouverturo des valves.” 

It is not found in Madeira. 

a 2. Cardium tuberculatum*” 

This is so given by D’Orbigny. It is also found in Madeira. 

* The shells themselves I propose U> deposit in the British Museum. 
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“ 3. Mactra pullets Irma, nob,, rugosa -, Lamk. A worn shell, 
and tlie only one broken. More. New.” 

This JTOrbigmy published as M. rugosa, Chemnitz. In Mr. 
Lowe’s note, Lutraria rugosa , Lamk., had been first written; 
then Jjiubraria had been scored out, the words “ rugosa, Lamk. 55 
being left. Then a score was drawn under all these words. Then 
Mactra pullastrina, nob., was written above tiro line, and the 
word “ New ” was written over the word rare, so as to erase it. 

This species is not found in Madeira. 

“ 4. Lima squamosa.” 

This is so given by D’Orbigny. It is also Madeiran. 

u 5. Mactra Adamoni , nob. Adans. t. 17. f. 17. ‘ Le .Fatan.’ 
Not taken up by Lamk, or any other author. Sadly worn 
specimens. 55 

This is published by B’Orbigny as M. striatellata , Lam. It is 
not found in Madeira. 

“ 6. Cardium costatum. 6 Coquille rare et precieuse, surtout 
lorsqu’on possede les deux valves du merne individu,’ Lamk.” 

D’Orbigny publishes this species with the remark that, “MM, 
Webb et Berthelot Tout recueillie a Lancerotte.” 

This is probably one of the exotic species bought at Lancerotte, 
and the place of whose origin is very doubtfully Canarian. (See 
Lowe, Mogador shells, p. 188.) It is not found in Madeira. 

“ 7, My film cdulis , var. denticnlis cardin alibus subbinis, an¬ 
swers exactly to Adanson’s, p. 212, t. 15. f. 4. c Lo Fouot/ a 
synon. not heretofore identified. Specimens of Balanus pun- 
ctatus attached to it.” 

D’Orbigny publishes this as If. elongaf/m , Chem. and Lain., 
while WeinkaufF (Conchyl. d. Mittelmeeres, i. 227) denies that it 
is the J£ elongatm of Lam., and gives for it If. piclus , Born. 
Danker (Index, Moll p. 47) says it is M. mutragdtmw , Chem. 

I have some very young shells from Madeira, which may pos¬ 
sibly be this species, 

“ 8. Venus verrucosa 

D’Orbigny identifies this with the Elonisse of Adanson, which 
is a misprint for Clonisse* 

Madeiran, 

“ 9. JDolimn olearium , Lamk. Tlie larger size you mention may 
be D. galea. Look well after it.” 
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This species is not enumerated by D’Orb.; and Mr. Edgar 
Smith, of tlie British Museum, who has kindly examined for me 
some of D’Orbigny’s types deposited in the British Museum, in¬ 
forms me that 1). olearium is not in the list, nor among the shells 
themselves. The specimen sent by Webb is a young shell of D. 
galea , Linn. D. olearium is not found in Madeira. 

“ 10. Dolhrn perduv, Lamk.” 

Webb’s type specimen thus named is the young of Cassis un - 
dulata > Linn., a species which D’Orb. has given under the name 
of C. sulcosa , Lam. • He publishes Dolhmperdix, Lam., as found 
in the Canaries; and Mr. E. Smith assures me that the type 
specimen deposited by D’Orbigny in the British Museum is 
really of this species. It is not found in Madeira. 

“ 11. Valuta Neptuni , Lam, Capital! ” 

D’Orbigny publishes this species under this name as Canarian. 
In the “ List of Shells observed at Mogador,” already referred 
to, Mr. Lowe says that this is the Voluta olla , Linn, (that name, 
of course, having priority over that of Neptuni of Lamarck); and 
enumerating various places for its habitat, he adds, in inverted 
commas, “ Lanzarote (i. e. opposite coast of Africa), Webb 
and continues, “ D’Orbigny’s typical Canarian specimen of his 
V. Neptuni in the British Museum is certainly nothing (as before 
affirmed) but a wretched bleached and battered shell of FI rubU 
ginosa , Sw. Yet I possess a small mottled young example of the 
true V, Neptuni , Gin. (= F. mvicula , Gin.), 2 inches long by 1 
inch and 5 lines broad, sent me by Webb in 1829 from Lanzarotfce, 
which, though doubtless of African origin, suffices to forbid the 
quotation of V. Neptuni , D’Orb., in W. B. ii. 2. 85, together 
with Iris Vporcina , under Cgmbiimi riibiginosum , Sw., var. /3, with 
which, however, the existing types of both his species in the 
British Museum are all equally identical. For this, his record of 
the species as a Canarian (Lanzarotan) shell, though unsupported 
by the type in his collection, doubtless rests on the authority of a 
MS. list by myself, with notes or descriptions of all the Canarian 
shells received by me from Webb, drawn up for, and communi¬ 
cated many years' ago (in 1883) to my late friend, of which 
D’Orbigny has, without acknowledgment, made unsparing use, 
borrowing most of the new specific names, and arbitrarily chan¬ 
ging others, without reference [Note—except in two instances— 
'Fhmaxis laevigata , p. 79, and Manclla abbreviate, p. 91. The 
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4 Planmn 5 is a young example of a JSfassa, vcxy abundant at 
Arecife in Lanzarote, and closely allied to W. mnlahiUs (L.)*] 
to their real author. In this list the small mottled Lanza rota,,n 
example of V. Neptimi, Gm, above mentioned was included ; and 
it still exists, so marked, in my Canarian (Webbian) collection.” 

V. Neptimi is not found in Madeira. 

u 12. Banella ablreviata, nob. So nearly allied to It margin 
naia of Sowerby’s f G-enera 9 (Buccimmi marginatum , Grmel./and 
j Banella laevigata, Lamk.), a fossil species from Piacenza, that it 
is hard to say they are distinct. An excellent shell More-.” 

M. d’Orbigny quotes this species under Mr. Lowe’s name, and 
adds, “ MM. Webb et Berthelot, ay ant adresse des Canaries a 
M. Lowe, une collection des coquilles qu’ils avaient do cos ties, 
et qui comprenait meme des espoces uniques, 'M. Lowe fait Fob¬ 
servation suivante sur une espcce que nous n’avons pas vuo.” 
He then quotes Mr. Lowe’s note as above, and adds :— iC II pa*, 
raitrait prouvd, en consequence, que cette espcce intercssanto so 
trouve vivante aux Canaries.” 

This species is the B, laevigata , Lam., and is also found at 
Madeira, 

u 13. Bulla ampulla?' 

XFOrbigny publishes this species under this name; but it is 
really a different species, the B. punctata of 11. Adams, It is 
also found in Madeira. 

M II*. Marginella glabella . Yery pretty, but, alas I very com¬ 
mon. The animal is well figured and described by Adtuison. It 
is so nearly allied to Ogprcea that they will probably one day bo 
united,” 

D’Orbigny says, “ cette espcce .... somblerait, an premier 
abord, devoir etre reunie h, la Marginella aurmitia , Lam., en raison 
de ses couleurs et de sa forme; mum elle s’en distingue par 3a 
manque de dents sur sa Ibvre ” &c* 1 do not quite understand 
D’Orbigny here; for both the Canarian (teste Webb’s types) and 
the Senegal specimens (teste Adanson, text and plate) have these 
teeth. It is not found in Madeira. 

£< 15. Golumbella rustical' 

M. d’Orbigny gives this species, but spells it Golombdla. It 
is Madeiran. 

* There is further reference to these two ep. further on. See Nob. 12 & IB. 
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u 16. Conus gimwieus , I believe, but sadly worn. More.” 

This is not among the shells sent to me by Mr. Wollaston. 

The species is given by D’Orbigny as Canarian, under this 
name. 

“ 17 I can find nowhere, and the next had dropped out of the 
box before it was opened, but was luckily picked up. Do send 
it me. 1 dare say it was aK S.!!! ” 

• “18. Planaxis laevigata^ nob. Quite new to me, and I believe 
unpublished, More if you can. There is only one.” 

In regard to this, B’Orbigny says, “ No. 94. Lors de leur 
s&jour aux Canaries MM. Webb et Berthelot envoyerent une 
collection de coquilles marines a M. Lowe, qui, en leur adressant 
la determination, a signale une espeee nouvelle d© 1Planaxe qu’il 
nomine Plcmaxis laevigata, Comme la plupart des especes en¬ 
voy ees par MM. Webb et Berthelot etaient uniques, on qu’au 
moins ils ne les out pas toutes rapportees, eelle-ci se trouve de ce 
nombre et nous ne pouvons la decrire, mais nous croyons devoir 
la signaler parmi les especes Canarieimes.” 

How this species came to be set down here as unique is not 
obvious. It is extremely common on the whole shore from Las 
Palmas to the Isletain Grand Canary ; and Mr. Lowe, at p. 191, 
in a note (already quoted at p. 519-20) to his List of Mogador 
Shells, mentions that it is very abundant at Arecife, in Lanzarote, 
adding that the shell sent him by Mr. W ebb is a young example 
of a Nassa, closely allied to JST, mutabilis, Linn. Since a shell so 
common as this JSTassa was unlikely to be overlooked, it seemed 
to me probable that M. d’Orbigny had in this instance also fol¬ 
lowed Lowe, and that it was this species he had in view at p. 90 
as Ci No. 133. Buccinum mutabile , Linn. Hah. les iles Canaries 
(les individug plus petits)but Mr. Edgar Smith assures me 
that D’Orbigny’s type specimen from Canary is a genuine N, mw» 
tabilis , L,, and that this species, sent by Mr. Webb to Lowe, is 
Buceinum conspersum, Philippi (Zeitseh. £. Malaeologie, 1848, 
p. 139; and also in his Abbildungen, Ac., neuer Conchylien, 
vol. iii. Lief, v, p. 44, pi. i. f. 6). 

It is not found' at Madeira ; but at the Selvagens, three small 
islands about 150 miles S.S.E. from Madeira, and 100 miles N. 
of Teneriffe, it seems to be abundant, I judge so at least from 
its presence among a few marine shells procured thence by the 
Baron do Gastello de Paiva, and forwarded by him to Mr. Lowe, 
which have been handed on to me by Mr. Wollaston. 
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“ 19. Liiiorma vulgaris {Turbo littorews , Linn,).” 

D’Orbigny lias published this as a new species, L. camriensk; 
but it is the X. striata , King, which name has the priority. 

It is also found in Madeira. 

“ 20. Turbo rugosus, Linn, & Lamb.” 

D’Orbigny gives this species, which is also Madeiran, 

“ 21, JSTatica porcellam , nob, JSF. mamillm and if. effmm 
affinis. Found also in Madeira. I want it of all things with the 
operculum. As many more as you can spare.” 

M. d’Orbigny spells this name with one l. In the text it 
bears no name j hut on the plate it has that of “ d’Orb.” 

<{ 22. QeritMim lineolatim, nob. Adans. t. 10, f, 5, c lo Lo¬ 
gon, 5 not taken up by Lamk. More.” 

M. d’Orbigny refers to a small var. of 0. mlgatum, Brag., 
which is, no doubt, this species. It is not found in Madeira, but, 
like the JSTassa above mentioned, seems to abound in the Sel- 
vagens. 

“ 31. — vulgatum, Lamk., Adans. 1.10. f. 3. * Le Gomuier/ 
p. 156. c J’ai trouve cette espece dans les endroits vaseux do 
Tisle Ten6rif et de celle de Fayal .’ 99 

It is thus given by D’Orbigny. 

It is not found in Madeira. 

“ 23. Bwccinmn scrobiculator, nob.; Triton scrobicuhfor, Lamk. * 
Mure® scrobiculator , L. n 

This is JBanella serobiculator . It is given by D’Orb., and is 
found in Madeira. 

ct 24. Mitra melaniana , Lam. Much higher-coloured than in 
Madeira,” 

L’Orhigny publishes this as M. nigra, Chcrn* It is the M t iu - 
iescens, Jj&m,, of the Mediterranean, and the Mitrafusca, .Reeve, It 
is found at Madeira, as Mr. Lowe mentions; but the difference 
of colour he adverts to is not found in the better specimens. 

“ 25. Valuta poreim, Lamk.” 

D’Orbigny has published this species under this name; but, 
according to Lowe, in his very able paper on Ogmbnwi, given in 
his notes to his Mogador shells, this is an erroneous identifica¬ 
tion, and the species here in question is really Qgmbmm (Valuta) 
ritMgimsim, Swains. Further, Mr. Lowe rejects this altogether 
as a Canarian shell, founding his decision, not merely on circum- 
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stantial evidence, which is strong, but also on a letter of Mr. 
Webb’s, who wrote (in 1830):—“ The reason why many of the 
shells I sent are in a bad state is that they are collected bp the 
fishermen on the opposite continent of Africa” Mr. Lowe, accord¬ 
ingly, referring this specimen and those of D’Orb. to the V, ruhi- 
nosa, var. /3. incurva, gives as its u Hab. Mogador and coast of 
Africa, opposite Lanzarote. Webb ; Lowe.” 

Neither of these species is Madeiran. 

“ 20. Buccinum olearium , nob. Mur ex olearium , L. Can you 
not get me a live specimen of this size ? ” 

D’Orbigny publishes this as the Triton pileare of Linn, and' 
Ganelin, and gives T. siwemetus, , Lam., as a synonym. It seems 
generally admitted that T. pileare is a different species, from the 
Indian Ocean, and that T. succinctus , Lam.=2 T . olearium (Linn, 
part), Desk, must give place (see Weinkauff, Conch, d. Mittel- 
meeres, ii. 77, and Monterosato, Notiz. i. a. Conchiglie Mediterr.) 
to the older name given by V. Salis, of T. parthenopeus . 

It is also Madeiran in a dwarf form. 

Along with this specimen is another shell in bad condition, which 
Mr. Lowe had evidently accepted as the same species. I believe 
it to be a large form of a Madeiran species, which I propose to 
publish as new under the name of T. anceps. 

fiC 27. Triton nodifenm, Lamk.” 

Thus given by D’Orbigny. It is also Madeiran. 

“ 28. Ilaliotis iuberculata 

Thus given by D’Orbigny. It is also Madeiran. 

<c 20, Patella solida, nob.; P, asp era, Lam. P Plentiful in 
Madeira.” 

The paper thus numbered and named by Mr. Lowe contains 
two shells, of which the one is P. Loioei , D’Orb., = P. aspera , 
Lain,; and the other is P. ecerulea , Linn., = P. erenata, GmeL 
Botli are common In Madeira. 

There is a great deal of confusion regarding the synonymy of 
these two; but without going into that question, and without 
discussing the correctness of D’Orbigny 5 s names for them, this 
is certain, both from the shells and from the animals both in 
Madeira and in the Canaries, that there are two well-marked 
species demanding the recognition, of distinct names, and that 
D’Orbigny lias done well to distinguish them. If the names 
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aspera and crenaba are really nothing but different names tor the 
same shell, as ‘Weinkauff asserts, it is quite certain that the 
Patella which D’Qrbigny has described under the name of IK 
Lowei , is a separate species. 

u 30. Oi/pma spurca, Linn.” 

Thus given by D’Orbigny. It is also Madeiran. 

“ 31. Ceritldwm vulgatum . See above,’ 5 
32, Cgprcea luridaP 

a Thus given by D’Orbigny. Also Madeiran. 


“ 33. ^ 
34 


0 .” 


Ac. J 

I suppose this implies that these numbers were not represented 
by specimens. 


u 41, Conus grandis , Sowerby, Gen. Capital. More.” 

This is published by D’Orbigny under the name of 0. promo 
them, Brug.; and Mr. E. Smith informs me that the type from 
Canary deposited by D’Orbigny in the British Museum is “ a small 
specimen of this species belonging to the variety which lias been 
named Q. siamensisP The species is unknown in Madeira, Is 
it really Canarian ? - 
<e Bent afterwards.’ 3 

u Patella guttata, nob, From Isleta of Grand Canary.” 

To this is added in pencil, e< common in Madeira P 
D’Orbigny publishes this species under this name. In the 
text no name of authorship is given; but in the plate (vil 13-15) 
it is attributed to “ d’Orb.” 

It is {fide I, Gwyn Jeffreys in Hit.) the P. rustic®, L. <fc Dill, 
= P- Imitaniea, GmeL, = P. punctata, Lam,, « P. nigropuncMa , 
Reeve. 


An account of some New Species, Varieties, and Monstrous Forms 
of Medusae. By George J. Romanes, M'.A., F.L.S., &e, 

[Bead April 0, 1876.] 

Wmm engaged last summer on an experimental inquiry into the 
distribution and physiology of the nervous system in, Medusa, I 
observed that several of the naked-eyed species which I hap- 
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pence! to procure were forms which had not been previously 
described. Unfortunately I omitted to make any drawings of 
these new species; but probably I shall have the opportunity of 
doing so next year, and, if so, shall then hope to have the privilege 
of submitting the drawings to the consideration of this Society. 
Meanwhile, however, it seems desirable to communicate to the 
Society a brief verbal account of these hitherto undescribed 
species. They were all obtained between the months of May and 
August, in the Cromarty Frith on the east coast of Scotland. 

1. A species of the genus Tiarops .—Nectocalyx about an inch 
and a half in diameter, and of a hemispherical form. Manubrium 
of great proportional size (viz. about § inch long), and in general 
shape somewhat resembling that of Geryonia appendiculata. Ten¬ 
tacles numerous, and proportionally shorter than in T. diademata. 
Diadems eight in number, and disposed as in T. diademata . Pearly 
nodules twelve. The animal is luminous when irritated—the 
light being of a pale phosphorescent hue, and restricted in its po¬ 
sition to a narrow but continuous line all round the margin of 
the nectocalyx. Individuals of the species are very numerous in 
the locality above mentioned. For the species itself I propose 
the name Tiarops indicans. 

2, Another species of the same genus.—Nectocaiyx about 
half the size of that in the species just described, and, together 
with the manubrium, in general form resembling that of Than- 
maniias Incida. Diadems eight in number, and disposed as usual. 
The pearly nodules in each diadem vary from 6 to 8, Tenta¬ 
cles 22. Animals noil-luminous, and of tolerably frequent occur¬ 
rence, For this species I propose the name Tiarops oliyoplocama. 

8. Another species of the same genus.—Nectocalyx inter¬ 
mediate in size between those of the two above-described species, 
while in form it is considerably more concavo-convex, resem¬ 
bling a deeply shaped bowl. Manubrium so small as to be almost 
invisible, and, together with the nutritive tubes, ovaries, and 
tentacles, of a rich rose-colour. Tentacles 45 in number, and 
arranged in two series, in one of which the tentacles are long, 
and in the other short. Unlike all the known species of this 
genus, the present one has four diadems between each pair of radial 
tubes—there being thus altogether sixteen diadems, or twice the 
usual number. All the diadems are arranged in a strictly sym¬ 
metrical manner, and each contains about 80 pearly nodules. 
The animal is brilliantly luminous when stimulated, the light, 
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as III the case of T. indicans , being confined to a narrow 
and continuous line round the margin of the iiectoealyx. In 
colour, however, the light emitted by this species is much more 
blue than that which is emitted by 21 indicam , This Mud us id is 
somewhat rare, and is certainly the most beautiful with which 1 
am acquainted. For it I propose the name Tiarops polytlimbmata . 

4. A species of the genus Sarsia, in general form resembling S. 
tubulosa ; but having its “ umbilicus ** and ey ms peeks of a bright 
red colour, and its manubrium and tentacles of a rose-pink. 
It is perhaps doubtful whether these distinctions are sufficient to 
justify me in assigning to this form a specific character. At 
any rate, in the absence of information concerning the life- 
history of this Medusid, it is better, I think, to leave it an open, 
question whether we have here a distinct species, or a mere 
variety of $. tubulosa. Should the possession of red eye-specks, 
however., eventually prove to be a specific character, I would 
suggest Sarsia enjtlirops as an appropriate name for the species. 
The form in question is probably the same as that to which 
Forbes alludes * as having been met with by Mr. Patterson at 
Larne. 

5. A species of Bougainvillea ( Ilippocrene ), closely resembling 
B. superciliaris , except in being from three to four times the size 
which L. Agassiz describes as natural to that species. As mere 
size, howevei^ is an extremely unsafe criterion of specific difference 
in the case of the Medusae, I think it is better provisionally to 
regard this form as a variety of B. superciliaris. Bougainvillea 
gig ant ea would seem a suitable name for this Medusicl, if it should 
ever certainly prove to he a distinct species. 

6. Another species of Bougainvillea , also resembling B. super- 
eiliaris in general, but differing from that species in the follow¬ 
ing particulars:— (a) in being about twice the size; (//) in 
having many more tentacles in each of the four tentacular groups 
—i e. between 30 and 40 tentacles in each group; and (a) in 
having its manubrium much more richly branched. I am in¬ 
clined to regard this as a now species, and propose for it the 
name Bougainvillea fruiicosa. 

To this brief description of new and probably new species I 
may add a few words upon certain varieties of known species. 

(a) Btomobmchium octocostatum, as described and figured by 
Forbes, differs somewhat from the varieties I met with in the 
* Monograph of British Naked-eyed Medusas, p. f>(>. 
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Cromarty Frith. The size of specimens full of ripe ova was 
only about two thirds that represented by Forbes; and instead of 
having the ovaries, manubrium, and tentacles of an orange- 
colour, the specimens I observed had these organs of a bluish- 
white tint. Further, the ovaries did not present the denticulated 
margins which are to he seen in Forbes’s drawings. Lastly, the 
tentacles are arranged in a double series (i. e. long and short 
tentacles alternating with one another), and not in a single 
series as described by Forbes. The number in the large series, 
however, agrees with Forbes’s description. There can thus be 
no doubt that this is the variety which Ehrenberg met with 
(vide loc. : 'cit. p. 81*), more especially as each of the smaller 
tentacles bears at its base the vesicular body which Ehrenberg 
describes as occurring in that position. These bodies are. re¬ 
markable structures, being apparently simple globular cavities 
without pigments or visible contents of any kind. I do not think, 
therefore, that they are proper ocelli or eye-specks, as Forbes 
was very naturally inclined to suppose from Ehrenherg’s de¬ 
scription of them. Another interesting feature in the histology 
of this animal is a number of radiating (muscular P) bands, one 
of which runs to the base of each of the 64 large tentacles. 
Lastly, the external parts of the ovary are distinctly ciliated, 
the ciliary action persisting for 20 hours or more after the death 
of the animal. 

(b) Professor L. Agassiz describes as of very rare occurrence 
upon the American coast a peculiar variety of Sarsia, presenting 
six radial tubes, six ocelli, and six tentacles. It therefore be¬ 
comes the more interesting to state that I met with a precisely 
similar variety on the east coast of Scotland. Moreover the 
occurrence of this variety appears to be as rare in the one locality 
as in the other; for of all the many thousands of Sctrsia which 
fell within my observation last summer, I only met with one 
specimen of the variety in question. 

(c) In nearly all the species of naked- and covered-eyed Medusm 
which I had the opportunity of examining, there was a remarkable 
absence of monstrous or misshapen forms. In the case of one 
species, however, such forms were of frequent occurrence. This 
species was Aurelia mrita ; and the monstrosities showed them- 

* It may also be the variety of which Hugh Miller speaks; but his descrip¬ 
tion is not sufficiently precise to admit of determining which of the two varieties 
he saw. 
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selves both as abnormal multiplications and abortions of parts. 
In all the cases of asymmetrical multiplication which I observed, 
the peculiarity was confined to the lithocysts, and always showed 
itself in the same manner. That is to say, I have several times 
observed, in otherwise normal specimens of A. aurita , the 
presence of nine instead of eight lithocysts; and in all these 
eases the supernumerary lithoeyst, which was always fully formed 
and provided • with the usual hood, was placed beside and in 
close contact with one of the normal lithocysts. This latter fact 
appears to me important when considered in relation to the 
theory of Pangenesis; for upon this theory it would follow that 
if a supernumerary lithoeyst is to be developed at all, we should 
expect it to be developed in apposition with one of the normal 
lithocysts rather than in any other position. Our ground for 
expecting this is, of course, that the theory of Pangcnesis sup¬ 
poses similar gemmules to have a mutual affinity for one another; 
and as lithocyst-gemmules would naturally be plentiful in the 
region of any normal lithoeyst during the process of its develop¬ 
ment, or of its repair if injured, if any thing went slightly wrong 
in either of these processes, facilities would be offered for the 
adhesion of improper gemmules at the point where the dis¬ 
turbing cause acted; and these improper adhesions having once 
taken place and being then followed by normal adhesions of 
proper gemmules, the result would probably be a duplex organ, 

I have said that in all the cases of asymmetrical multiplication 
of parts which fell under my notice it was the lithocysts alone 
that were affected. But besides these cases of asymmetrical 
multiplication of parts in Aurelia , I saw several instances of 
strictly symmetrical multiplication; and in all these instances 
every part of the organism was equally, or rather proportionally, 
affected. That is to say, as in the single instance of multipli¬ 
cation of parts which I observed in 8arna, all the organs of 
the nectocalyx (eye-specks, tentacles, and nutritive tubes) were 
similarly affected, so in the several instances of multiplication of 
parts which I observed in Aurelia , all the organs of the umbrella 
were similarly affected. If any one will turn to the admirable 
plates contained in Professor L. Agassiz’s third contribution to 
the Academy of Arts and Sciences, and representing a normal 
specimen of the genus Aurelia, he will see that the nutritive 
canals bear a very definite and symmetrical arrangement with 
reference to one another, and also with reference to the ovaries 
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and lithocysts, In particular, there are 16 principal radial tubes 
that proceed, in straight lines and without branching, from the 
centre to the circumference of the umbrella. Of the 16 tubes, 
one passes directly to each of the eight lithocysts, while the 
remaining eight tubes alternate with these. Thus the 16 radial 
tubes together mark out, as it were, the whole umbrella into 16 
equal segments. Well, in all the examples which fell under my 
notice of abnormal multiplication of parts in Aurelia (other than 
those of mere duplication of lithocysts), the precise and peculiar 
symmetry just described was strictly adhered to: in all these 
examples the undue multiplication extended proportionally to 
ovaries, nutritive tubes, lithocysts, and tentacles ; so that its 
effect was to increase the number while adhering to the type of 
the natural segments above alluded to. ' It is further remarkable 
that in all the instances I met with, the degree of abnormal multi¬ 
plication was the same ; for in all the instances the ovaries -were 
6, the principal or unbranehed radial tubes 24, and the lithocysts 
12. All the parts, and therefore all the natural segments, were 
thus in all the observed instances increased by one third of their 
normal number. It is curious to note that we have here the same 
proportional increase as that which has already been described in 
the case of tarsia. This, of course, is probably a. mere accident; 
but whether or not it is so, I think that, as there is certainly no 
reason either in the case of Sarsia or of Aurelia to regard the 
forms in question as distinct species, it becomes worth while to 
draw attention to the very definite manner in which the abnormal 
multiplication of parts seems always to occur in these, the only 
genera of Medusas in which such multiplication has as yet been 
observed. It is, perhaps, also worth while to add that in all the 
cases where I noticed this undue multiplication of parts, both in 
Sarsia and in Aurelia , the animals were remarkable for the un¬ 
usual amount of nervous energy which they displayed. There 
can be no doubt that this fact is to bo attributed to the unusually 
large supply of nervous matter that was secured to the organism 
by the multiplication of its marginal bodies. 

As regards abortion of parts in A. auriia , I cannot say that I 
have ever observed this to occur in any organs other than the 
ovaries. In these, however, suppression to a greater or less 
extent is of pretty frequent occurrence., Most usual is the case 
where one of the four ovaries is of smaller size than the other 
three. Often the abnormal diminution extends to two alternate 
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or adjacent ovaries, and occasionally to three. More rare is the 
case of total suppression of one ovary. Only on about a dozen 
occasions have I seen total suppression of two ovaries; and in 
these it was sometimes the adjacent, but more frequently the op¬ 
posite, organs that were missing. Lastly, on one occasion I ob¬ 
served, in an otherwise well-grown specimen, a total absence of 
three out of the four ovigerous pouches. In no ease, it may be 
added, did I observe that a deficiency or absence of ovigerous 
pouches entailed any corresponding deficiency or absence of any 
other organs. 

I have said that, so far as my experience extends, neither re¬ 
duction nor complete suppression of parts appears to occur in 
any organs of A . aurita other than the ovaries. It therefore be¬ 
comes necessary to add that one or more of the litliocysts, together 
with their hoods, are frequently to he seen of smaller size than the 
others. As these variations, however, are usually attended with 
a deficiency of the general tissue of the umbrella in the neigh¬ 
bourhood of the alfected lithoeyst, I am inclined to believe that in 
these eases the small lithoeyst is one that has been reproduced 
to repair the loss of the original organ, which I suppose to have 
been removed by mechanical violence of some kind—a mutilation 
which seems well indicated both by the deficiency just alluded to 
of umbrella-tissue in the parts concerned, and also by the cicatrix- 
like appearance which is presented at the confines of these parts 
by such tissues as remain. 

In conclusion, I may state that towards the end of August all 
the individuals of this species began to undergo a marked 
diminution in size. Concurrently with this diminution in size, 
the intensity of the pink colour (which in this species is charac¬ 
teristic of the ovaries, nutritive system, and tentacles) underwent 
a marked decrease; so that at last I was only able to obtain 
specimens one half or one quarter the ordinary size of Jjirdrn 
aurita, and having nearly all their natural rose-pink colour dis¬ 
charged. I believe that these two phenomena—the loss of colour 
and the diminution in size—aro related to one another in a very 
intimate manner. Just at the time of year when these two pheno¬ 
mena began to manifest themselves, I observed that all the speci¬ 
mens of Aurelia I met with were infested by a species of crustacean 
(Ilyperia galba ), which lodged chiefly in the ovaries and nutritive 
canals. These crustaceans appeared to devour with avidity all 
the coloured parts of their hosts; and I think it was probably due 
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to the ever increasing numbers of these parasites that the size 
of the individuals composing the incoming generations of Aurelia 
continued to become more and more diminutive. I shall, however, 
attend to all these points more closely next year, after which 1 
shall doubtless be able to speak with more certainty regarding 
them. 


Notes on the Venous System of Birds. 

By Charles H. Wade, E> L.S. 

[Read April 6, 1876,] 

I propose in the present paper briefly to draw attention to cer¬ 
tain structural features in the anatomy of some birds, I cannot 
claim that my discoveries are original, except in so far as they 
were made without knowledge of previous work done in the same 
field by other observers; but, as I hope to show, the points of 
which I shall particularly treat are so important, and have ob¬ 
tained so little recognition hitherto, that no apology seems neces¬ 
sary for introducing them to the notice of this Society, 

My interest in this subject was first excited a few weeks ago, 
when, in dissecting a specimen of a common Tomtit (the Marsh- 
Titmouse, Parus palusiris) I was surprised to find present, as it 
appeared, only one jugular vein, the right, A second specimen 
showed a like deviation from the normal type; and, noting this, I 
made a regular excursion through the well-known text-books, in 
the hope they might contain some explanation which had before 
escaped my reading/ I may briefly detail the results of my 
search, 

Owen contents himself with saying (Anatomy of Vertebrates, 
iL 208), u The vein of the right side exceeds the other in size ; it 
is often twice as large* 5 * To what considerable extent the state¬ 
ment needs modifying 1 will show directly. 

Milne-Edwards says (Lemons sur la Physiologic <&Cv, vol iiL 
p. 466) “ The jugular veins are placed superficially on the sides of 
the neck; sometimes they are (both) of pretty nearly the same 
calibre ; but in general that of the left side remains very attenu¬ 
ated, while that of the right side presents a considerable volume, 51 
G-egenbaur, who seems closely to have followed Milne-Edwards, 
says (I quote from the Erench translation by Carl Vogt, p. 801), 
<£ there is atrophy of one of the jugular veins (the left) ; it is by 

88 * 
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tlie transverse trunk the passage of the blood into the right jugular 
is effected.” Van der I foe von does not, in his 4 1 fiiiidhook of Zoo¬ 
logy/ enter on tlie question at all; nor is it referred to in the other 
frequent!j used books, such us ityiner Jones’s "Animal King¬ 
dom ’ &e. 

Such meagre references were not sufficient in face of the very 
emphatic results of my own observation, continued dissections 
forcing on me the desirability of further .investigation. I. will 
therefore now give the facts with which I have become acquainted. 

In the common Kcd-wing (Tardus iiiams) the right jugular is 
very apparent, offering a diameter of one eighth of an inch, while 
the corresponding* vein of the left side needs for its demonstra¬ 
tion a very delicate dissection under water, when it may ho traced 
forwards from its point of union with the great transverse trunk 
at the base of the skull. A safe guide to its homology is found 
in the accompanying vagus nerve. Figure 1 shows the course of 
the two veins. 

In the Short-tailed Tit (Parus britmmiem) this suppression of 
the left jugular attains the extreme limits compatible with its ex¬ 
istence as a vessel, and a lens is necessary to enable one to trace 
it downwards with the pneumogastric nerve. In one specimen a 
very fine streak of included blood gave some assistance in deter¬ 
mining the presence and course of the tube; but even it disap¬ 
peared at a point about 8 lines above the clavicle. 


Diagrams of cervical blood-vessels m two British birds. 
Fig. 1. Fig. 2. 



Fig, 1. The Bedwing (lurdus iiiams). 

2. The Short-tailed Titmouse (JMnts britanniem ); rj, right, and //, 
left jugular vein; at, carotid artery. 

In effect, I concluded, that in this bird the left jugular vein is u 
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mere rudimentary structure , physiologically valueless, while at the 
same time the full morphological equivalent of the vein of eorre- 
spending name on the dextral side. Pig. 2 depicts the appearance 
presented by my dissection; and, as in the former diagram, there 
is noticeable a peculiar lozenge-shaped space between the two 
branches of the divided single carotid artery. Tin’s is existent, 
too, in all the birds, so far that I have examined, in which occurs 
the peculiar suppression of the left jugular vein, although in some 
the bifurcation is more nearly in relation with the great trans¬ 
verse venous trunk than in others. 

With these facts before me, I was advised by Dr. Rolleston, to 
whom I gratefully express my indebtedness for much valuable as¬ 
sistance and unceasing kindness, to consult the memoir by 
Neugebaur contained in the 4 Nova Acta, 5 vol. xxi., and entitled 
4 Systems, venosum Avium cum eo mammaiimn, et imprimis ho- 
minis, collatumand in this little-known but exhaustive and 
pains-taking paper I found the following passages. (Before pro¬ 
ceeding to quote, I may say I took occasion to verify the references 
to Barkow’s own papers.) 

44 Barkow has three laws concerning the relative thickness and 
the presence of the jugular veins in birds 

44 1. A single jugular vein exists on each side of the neck, the one 
equal with the other. 

44 2. There is one on each side, of which one is greater (fortior) 
than the other. Or, lastly, 

44 3. One side only is provided with a jugular vein, the other has 
none (alterum nulla)” 

Neugebaur, commenting on these rules, ventures to distrust the 
truth of the third, and imagines that instances adduced will fall 
under the second rule. In this connexion I much regret that I 
am uiia,bio to speak concerning the four species of Woodpecker 
(Picas martins , P. viridis , P. major, P. medius) with which Neu¬ 
gebaur associates Rathke as holding a view opposed to his own ; 
and I shall he grateful to any one who will supply me with speci¬ 
mens of these birds. The Great Spotted Woodpecker (P, major) 
and P. minor (the Lesser Spotted Woodpecker) are .said by Yarrell 
to frequent the neighbourhood of Kensington Gardens ; hut P. 
martins (the Great Black Woodpecker) is rare in this country. 

Neugebaur 1 s words on these birds are as follow;— 44 Quod de~ 
niquo attract ad regulam tertiam, mihimet non contigit, ut avem 
ullam singula tantum vena jugukri pmlitam iuveuerim, et 
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saltern Pieum viridem, eujus qixidem generis alias species ires, 
P. mariimn , P„ majorem , et P. medium, uua tantuin vena jugulars 
efc quidem dextra praeditas esse Bath kins doeet, non hue, sed ad 
regulam secundam pertinentem cognovit 

I conceive it is quite possible Baricow might have, made the 
error of supposing only one vein present, if his observations had 
been conducted on such a bird as the Short-tailed Til;, or even 
on a spirit specimen of a less distinctly atrophied bird. 8till 
more might behave been misled in ease of a Sparrow ; for iu this 
bird (Passer domesticus) but the veriest rudiment of the left vein 
exists, and it ceases to be a tubular structure at about half the 
length of the cervix from its origin. I very carefully threw a blue 
injection into the vessel from the transverse trunk at the skull-base, 
and got the fluid to run as a fine line so far as I have stated, 
where it was stayed by a blind ending of the vein, which beneath 
this point was indistinguishable from the fatty and connective 
tissue with which, the pneumogas trie nerve was associated* 

In the only example of the Bo bin (Mrithacm rubeeula) I have 
had the fortune to examine, the two vessels showed a consider- 
ably greater disproportion than that figured by Neugcbaur, a fact 
which leads me to think that age may, to great extent, determine 
the obliteration of an organ in natural atrophy; L e, in tins par¬ 
ticular instance a young bird will possess a less-attenuated left 
jugular vein than an adult. 

Examination of developmental changes, however, will afford 
much information in this matter; and I anticipate we shall find 
the growing embryo to exhibit gradations varying from equality 
in the size of the veins to the adult differences already noted. 
This would be in agreement with Yon Baer’s law of progress from 
the general to the special; for it :i« a fact worth knowing that 
all the birds, so far, exhibiting this considerable suppression of 
the left jugular vein have been from Prof Muxky’s division of 
the J%ithognatim Moreover Alcetoromorphous birds show gra¬ 
dations of structure varying from close equality to diffemueeH *m 
as much as one to three, beyond which they would seem not to 
approach the group named above. 

' How far the peculiarities I have described arc structural adap- 
tations subserving function, I hope to be able to speak with some' 
authority later, as also regarding their full morphological import, 
I can do no more now than state my full convict,ion Unit they 
possess a definite meaning, and one to be determined by the ape- 
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cial functional (?) requirements of the organism. It is these re¬ 
quirements that need further elucidation. 

In conclusion, I wish to say this paper is intended to be only 
■preliminary to a more extended series of observations on the points 
it discusses; and though it may seem a meagre production, I 
fancied that even such brief notes might claim notice by this 
Society. 

I shall be very grateful to any one who will help me to obtain 
spirit specimens of the rarer birds, and especially of the genus 
Picus. 


A List of Marine Shells, chiefly from the Solomon Islands, with 
Descriptions of several new Species. By Ed gab A. Smith, 
E.Z.S., Zoological Department, British Museum. Communi¬ 
cated by Dr, J. Mxjbxe, E.L.S. 

[Read April 6, 1876.] 

(Plate XXX.) 

Tiie shells enumerated in the following paper have been pre¬ 
sented to the British Museum by Mr. John Brazier, of Sydney. 
A list of them was thought worthy of publication, as precise 
localities, in most instances, are attached to them, the majority 
having been collected by Mr. Brazier himself. At the same time, 
the habitats originally assigned to the various species by the 
authors are quoted, since so many which are given to species in 
the Cumingian collection are erroneous. 

L Conus magus, Linn. Kiener, Coq. Fiv.pl. 67. f. 1-1 c; Reeve* 
Conch , Ic. f. 190 a-e; Sowerhy , Thesaurus Conch. f. 508-512 & f. 
513, 514, & 525 (as C. circa) ; Weinkauff in Kwster’s Conch,- Cab. ph 
6. f. 1 & 3, pi. 15. f. 3, 4, ph 19. f. 5, 6, ph 57. f. 8-1L—'Far. = C. 
indicus, Chemnitz, Conch.-Cah. x. f. 1295.—C. clandestinus, Chemnitz , 
I c. f. 1296.— C. eircai, Chemnitz, 1. c. xi. f. 1778-9. — C. fenellus, 
Chemnitz , L c, xi. f. 1782-3; Kuster, ph 26. f. 12,13.—C. raphanus, 
Hwass, Sowerhy , Thesaurus , f. 494 ; Kuster , ph 2. f. 3. — C. carinatus, 
Swainson, Reeve, Conch. Ic. f. 175 ; Kiener , ph 27* f. 2-2# ; Sowerhy , f. 
495.—C, ustulatus, Reeve, f. 239 ; Sowerhy , f. 516 &• 647 ? Kuster, 
ph 52, f. 3, 4.—C. epistomiura, Reeve , f. 227 a, b ; Kiener, ph 55. 
f. 6; Sowerhy , f, 515. —C. epistomioides, Weinkauff, Kuster*$ Con.- 
Cab. pi. 57. f. 6-7. —C. striolatus, Kiener , ph 105. f. 1 ; Reeve, Suppl 
ph 6, t 262; Sowerhy , f, 327, 328 {as ustulatus).—C. bomeensis, 
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Sowerby (name preoccupied!), Thesaurus , f. 648.—C. Frauenfeldi, 
Crosse, Journal de Conch. 1865, vol. xiii. p. 307, pi* x« f. 1-10.-— 
C. assimilis, A . Adams , Proc. ZooL Soc. 1853, p. 118$ Sowerby, 
f. 505 5 C. consul, Boivin, Journal de Conch. 1864, vol. xii. pi. L 
f. 5, 6. 

Hah. Strong Island, Caroline Group (Brazier). 

This polymorphous species is almost as widely distributed, 
geographically, as it is variable in form and coloration. In the 
British Museum there is a very large series, consisting of about 
eighty examples, from various authentic localities, viz. Philippine 
Islands, Moluccas, Night Island, North Australia, Louisiado 
archipelago, Borneo, New Holland, New Guinea, and Mada¬ 
gascar. 

Of the preceding pseudo-species the types of epistomium of 
Beeve, and ustulatus of the same author, Frauenfeldi, of Crosse, 
assimilis of A. Adams, and lorneensis of Sowerby are in the 
national collection. The last-mentioned author appears to have 
overlooked the fact of having previously figured a species under 
the name of lorneensis , which was originally described (in the 
Voyage of the Samarang) by A. Adams and Beeve. WeinkaulF 
has erroneously placed Sowerby’s species among the synonyms of 
C. anemone . 

2. Conus vayssetianus, Crosse , Journ. de ConchjL 1872, xx« 
pp. 154 & 34.9, pi. xvi. f. 1 $ Weinkatiff \ in KiktePs ConchyL-Cab. 
pi. Ixxi. f. 4. 

Hab. New Caledonia. 

The specimen sent by Mr. Brazier exhibits only the slightest 
trace of the white markings which are mentioned by Crosse as 
existing around the middle of the shell; ami the colour is a bright 
orange rather than “ casLanco-fusca.” 

3. C. monachus, Linn , Reeve, Conch. loan, f, 122 arc; Kitmer, 
pi. 50. f. 1-la; Sowerby , f. 506, 507; Kiisler, pi, 3*1 t 5, {>,—Vnr. 
=Yoluta cosmograpliia, Martyn , Univ. Conch, iv. pi. 125. f. on right. 
— O. achates, Meuschen. — C, aehatiuus, Chemnitz, Reece, f. 1 9 1 a : 
Kiener, pi. 40* f. l~dc, pi. 50, f. I e-d (as monachus , var.); Sowerby, 
f. 335, 336; Kiister, pi. 5. f. 3 & 9,—C. minimus, Gmelin (non trim 
Syst. Nat. p. 3382.—C. ranunculus, Hwass, Reeve, f, 191 A—C. 
vinctus, A, Adams , Proc. ZooL Soc , 1853, p, 118, 

Fab. Solomon Island (Brazier), 

Other localities for this species are Port Essington, Quail 
Island, and Paterson’s Bay, N, Australia. 
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• 4. Terebra CANCEiitiATA, Quay <5* Gaimard. Sowerby, Thesaurus 
Conch . i. pi. 44. f. 80; Reeve, Conch. Ic. vol xii. f. 58 a-b. —T. 
undatella, Deshayes, Proc . Zool . Soc. 1859, p. 300. 

llab. Port Elliot, South Australia {Brazier), Philippine Islands ( Cuming) 

5, Pleurotoma ( —?) digitale, Reeve. —P1. digitale, Reeve , Conch. 
Icon. i. f. 138. 

HffA Sau Christoval, Solomon Islands (Brazier), Philippine Islands 
(Cuming), 

6, P. ( —?) bxjubata, Reeve , Conch . Icora. i. f. 8/ (bad). 

Hah . San Christoval, Solomon Islands (Brazier ); Philippine Islands 
(Cuming), 

7, P. ( — ?) solomonensis, sp. nov. PI. XXX. fig. 6. 

Testa fusiformis, subturrita, albida, inter costas strigis longitudinalibus 
mgro-fuscis et suturam infra punctis parvis fuscis ornata; anfraetus 
13, primi duo kcves, cacteri infra suturam carina elevata marginati, 
infra carinam concavi, medio angulati, inferne deeliviter contracti, 
costis 9-10 medio angulatis, supernc versus carinam sensim evtmes- 
ccntibus instructi, et striis transversis 5-6 inter costas sculpti; anfr. 
ultimus versus basim attenuatus, costis inferne attenuantibus, pone 
labrum subdistantibus, et interdum aliis minoribus in interstitiis ad 
basim sitis instruetus; apertura elongata, augustissima, alba, fusco 
longitudinaliter strigata, longitiulinis testas totius circiter mqnans; 
labrrnn medio prominens, superne mediocriter, et prope basim levis- 
sime sinuatum ; columella subrecta, haud arcuata, tenuiter callosa, ad 
suturam tuberculo subvaliclo mimita; can alls angustus, paululum 
elongatus, rectiuseulus, vix recurvus. Long. 23 mill., diam. 6$. 

Hah. San Cbristoval, Solomon Islands. 

A young specimen of this species was presented to the British 
Museum, in 1874, by Mr. G. B. Sowerby, junior; and at the time 
I placed it, with doubt, as a variety of mricosa , Eeeve. The 
second example, received from Mr. Brazier, being mature, proves 
that this form is distinct from Beeve’s shell. It displays, at 
intervals, a slight tendency to varices, hut not in such a marked 
maimer as varicom , from which it is well distinguished by the 
angular ribs, the more attenuated body-whorl, the dark brown 
stripes between the ribs, and the series of brown clots on the in- 
frasutural keel, one spot being beneath each interstice between 
the ribs of the whorl above. The apertur# in the present species 
is also narrower and longer, the columella straighter, and the 
canal rather more elongate. The ribs on the body-whorl near the 
base, and the interstitial ones between them, which sometimes 
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are present, are sliglatly nodulous, "being traversed bj the spiral 
sulcations. 

8* Cythara citharella, Lamarch .—Mangelia citharella, Lmnk ,, 
Reeve, Conch. Jeon . f. 5.—Cythara striata, Schumacher , VersTest. 

p. 245.—Var. = Mangelia lyra, Reeve, l . c. f, 3.—M. funiculata, Reeve, 
l c. f. 7. 

Ha5. ——? (Brazier); Philippine Islands (Cuming). 

9. C. capillacea, Reeve, —Mangelia capillacea, Rm;e, /. c. f. 10. 

Hah. San Christoval, Solomon Islands (Braswr); Philippine Islands 

(Cuming), 

10. C. reticulata. Reeve. —Mangelia reticulata, Recw, Conch, 1c. iii. 

f. 17. 

Hah. San Christoval, Solomon Islands (Brazier ); Philippine Islands 
(Cuming), 

11. G. zonata, Reeve ,—Mangelia zonata, Reeve, L c, f. 15. 

Hah. San Christoval, Solomon Islands (Brazier); Philippine Islands 
( Cuming). 

12. C. unilineata, sp. nov. PL XXX. fig. 13. 

Testa breviter fusiform is, dilutissime rufescens vel subalba, circa 
medium anfractuum albo zonata et infra zomun linea rufo-fusca eostift 
intemipta cincta; anfraetus ad 8, eonvcxiusculi, costis 10 gyacifilvus 
supra spiram eonthmis, paululum obliquis (in anfr.ultimo fere ad basin 
eonthmis) instruct!, et striis spiralibus confertis ubiquu seuipti; aperture 
elongata, angusta, longitudinis testfc ^ admquans; labrnm costa ultima 
incrassatum, intus denticulis 11-12 omnium, superne levitcr sinuattun; 
columella levitcr obliqua, hand arcuata, liris transversis dreiier 15 
muuita. Long. 15 mill., <Iiam. 4$. 

Hah, San Christoval, Solomon Islands. 

.This species must not bo confounded with C, zonata of Boeva, 
said to inhabit the shores of the island of Ticao. In that species 
the ribs are produced upwards, and form an undulating corona* 
tion around the top of the whorls, and tine reddish transverse 
band is continuous on and between the ribs, and not interrupted 
by them as in this species. 

13. C. INTERSTltlATA, Sp. UOV. PL XXX. fig. 11. 

Testa ovali-fusiformis, levitcr turrita, alba, ad sutures et circa anfr. 
ultimi medium et prope basira nigro-fusco zonata; anfrnctug 8, 
supremi duo lasves,%»eteri convexiuseuli, suture profunda zcjmtcti, 
costis tenuibus 10 aliquanto obliquis (in anfr. ultimo basi continuis) 
instructs liris spiralibus circiter 7 supra costas merassatis (in anfr. 
nit, ad 38) et striis tenuissimis inter liras ornati; apertura parva, 
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angusta, longitudinis fcotius testse J sequans; labrum fortiter incras- 
satmn, intus dentieulos 10-11 gerens; columella rectiuscula granulis 
et liris transversis munita. Long. 8 mill., diaxn. fere 3, 

Hah, San Clmstoval, Solomon Islands. 

This is a very pretty species, and at once recognized by the 
deep-brown suture, the band encircling the middle of the body- 
whorl, which is continuous and not interrupted by the longi¬ 
tudinal ribs, and the paler band towards the base. The spiral 
lirations are almost equidistant, and slightly nodulous on travers¬ 
ing the costas; and the fine striations between them are from two 
to four in number. The uppermost denticle within the labrum 
(that is, the one which borders the little sinus) is somewhat larger 
than the rest. The columella is furnished with numerous small 
tubercles and transverse lirations, somewhat irregularly situated, 
the former, however, being near the exterior margin of the thin 
callosity which spreads out on the columella, and the latter further 
within the aperture. This species has much resemblance to 
Fleur otoma ( Cithara) hielathrata of Souverbie, Journ. de Conch, 
xxi. p. 59, and may eventually prove to be but a large variety 
of it. 

14. Clathurella immaculata, sp. nov. PL XXX. fig. 7* 

Testa elongate acuminato-ovata, turrita, alba; anfractus 8, sutura di- 
stinctadiscreti, superne breviter tabulate ad latera convexiusculi, costis 
teiiuibus 14-15 et lira spiralibus 5 supra costas nodulosis pulcherrime 
cancellati; anfr. ultimus infra medium constrictus, costis infeme 
attemiantibus et liris spiralibus circiter 18 cinctus; apertura angus- 
tissima, tortuosa, longitudinis testae quarn paulo minor; labrum 
intus incrassatum, et denticulis 7~8 validis munitum ad suturam 
suhprofunde sinuatum ; columella medio haud arcuata sed paululum 
convexa, versus extremitatem obliqua, liris spiralibus circa caudam 
ornata; canalis perbrevis, angustissiraus, leviter reeurvus. Long. 8| 
mill,, diam, 3L 

Hub . Tarawa Island, Gilbert group. 

This snow-white species has somewhat the form of PL vuliuosa, 
lieevc. It is, however, rather longer in the, body-whorl, the 
longitudinal ribs are more numerous and slender, and the spiral 
lira) are more distinct. 

15. Fusus Brazierx, sp. nov. PL XXX. fig. 16, 

Testa fusiformis, turrita, alba, liris rufescenti-fuscis cineta; anfractus 
8-9 superne anguste excavati, deinde convexi, costis crassis rotundatis 
ad 8 leviter obliquis superne versus suturam fere obsoletis instruct!, 
et liris rufo-fuscis circiter 9 pulcherrime squamosis transverse eincti; 



540 


ME. E, A. SMITH OJST MA.HTITE SHELLS 


lirac infcriores 5-6 sequalcs aliis supcrioribus crassiores; anfr. ultmms 
liris spiralibus 23-25 cinctus, quarura duas versus basim crassiores et 
fortitcr irabricatsc, et in hum circa rimarn umbilicalcm maxima; costa* 
in ferae subobsolctfe ; apcrtura ovalis, intus alba; columella arcuata, 
alba, tenuitcr callosa; canalis obliquus, leviter recurvus, mcdiocritcr 
angustus. Long. 44 mill., diam. 8. 

‘ Hah. — ? 

The upper part of the whorls of this species is narrowly con¬ 
cave or excavated, and the spiral liratious on it are considerably 
finer than, those below ; and the stout rounded ribs are almost 
obsolete in this excavation. The lower part of the body-whorl 
has two rather distant liratious, which are very strongly imbri¬ 
cated where they cross the almost obsolete longitudinal ribs ; and 
the margin of the narrow umbilical fissuro is still more strongly 
imbricated. I feel much pleasure in naming this remarkable 
shell after Mr. Brazier, by whom it was presented to the Museum. 
I do not know of any species sufficiently closely allied to oiler 
a comparison. 

16. Fusus imbricatus, sp. nov. PI. XXX. %. 3. 

Testa breviter fusiformis, crassiuscula, fusco-albida, longitudinalitcr supra 
costas saturate fusco strigata; anfractus 5, superiores medio miguluti 
et earina undulata prominente ornati, superne late et oblique dedives, 
infra carinam recti, costis crassiusculis circiter 9 superne obliquis et 
versus suturam sensim attennantibus instruct!, liris panels (supra an- 
gulutn 5-6, eum infra circiter 3) pulcherriuic imbricatia cincti; imf. 
ultimus superne vobustus, versus basim in can dam brevem contortam 
recurvam productus, rimatus, costis interne obsolete ad arigulum 
tubercula compressa formantibus, et liris spiralihus imbrieatis praiei- 
pue supra costas ornatus; apcrtura subovata intus albida; labnvm 
xnargine emmlato intus liris intrantibun gracilibus ad 9 munition ; 
columella supra leviter ammta, saturate fusca, infra eoutorta; ca- 
nalis breviusculus, obliquus, angustus, recurvus* Lough* 27 mill#, 

diam. 13. 

Hah. New Caledonia. 

This species is remarkable for the prominent undulating angu¬ 
lation or keel, which exists a little below the middle of the upper 
whorls and around the upper part of the body-whorl. The longi¬ 
tudinal ribs or varices are very much produced at this part, and 
form transversely compressed nodules, which give the shell a very 
elegantly festooned aspect when viewed with the apex towards 
the eye. The transverse liratious are very beautifully sealed or 
imbricated, particularly so upon the costations, and on the last 
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whorl are, at intervals, stouter than one or two in the interstices 
between them. The labrum is prettily crenulated on the margin; 
and the nine or ten white line within do not quite attain to it. 

17- Pisania crenilabrum, A. Adams, Proc. Zool. Soc. 1854, p. 
138. 

Had. New Caledonia, i£ West Indies 35 (. Adams ) 5 Morefcon Bay (coll. 
Cuming). 

There is not the slightest doubt of the identity of the New- 
Caledonian shell with the type of this species, which was described 
as an inhabitant of the West Indies; and therefore I should be 
inclined to consider the latter locality for this species erroneous, 
this being another of the very many instances of wrong habitats 
assigned to specimens described from the Cumingian collection. 

18. P. solomonensis, sp. nov. PI. XXX. fig. 14. 

Testa ovate-fusiform is, crassiuscula, alba, intemipte fusco bifasciata; 
anfractus 7> primi tres lecves, c acted eostis longitudinalibus ad 15 et 
liris spiralibus 5-7 ubique granose reticulati, increment! lineis striati 5 
anfr. ultimas superne fascia fusea latissima interrupta et infra medium 
angustiore cinctus, et liris transversis granosis circiter 15 ornatus; 
aperfcura oblonga, alba, zonis extends fuscis variegata; labrum ineras- 
satum, intus denticulis 5-6 munitum; columella locvis, eallo tenui 
albo induta, medio reetiuscula, infeme obliqua et tortuosa; canalis 
brevis, angustus, recurvus, Long. 8 mill*, diam. 3J. 

Hub. San Christoval Island, Solomon group. 

This small species is chiefly to be distinguished by its granular 
surface and the style of coloration. The upper whorls are spotted 
in an irregular interrupted manner with brown; or, rather, at irre¬ 
gular intervals a longitudinal row or two of granules are brown ; 
on the body-whorl the rows of granules are generally brown 
around the upper part, and two rows also just below the middle, 
thus forming two brown bands more or less interrupted. 

19. CoLUMBELLA CAROLINES, sp. BOV. PL XXX. fig. 9. 

Testa ovato-fusiformis, nitida, lutescens, strigis longitudinalibus irregu- 
laribus undulatis fuscis vei olivaceo-fuscis picta, paululum infra sutu- 
ram liuea interrupta nigro-fusca cincta et circa medium anfr. ultinii 
albo zonata; anfractus 8 , convexiuscuii, Iseves, sutura simplici discreti; 
anfr. ultimas medio obtusissime augulatus, infeme contractus, circa 
caudam stviis spiralibus profundis circiter 11 insculptus; apertura 
parva, angusta, alba; labrum superne paululum infra suturam levifcer 
sinuatum, margine simplici, extra valde tumide incrassatum, intus 
denticulato-liratum; columella tenuiter callosa, inferne sulcis circa 
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madam denticulate; canalis angustus, recurvatus. Longit. 8 mill., 

diam. 3J. 

Hah. Strong Island, Caroline group. 

The coloration of this pretty species is very characteristic. 
The ground-tint varies from white to yellowish ; the spiral inter¬ 
rupted line is situated rather above the middle of the whorls; and 
the dark olive-brown lines or flammulations are very irregular 
and flow into one another, thus forming an irregular network. 
The ultimate whorl is encircled by a white zone at the obtuse 
angulation near its middle, and at the spiral interrupted line it 
is also very faintly keeled. The base of the columella is furnished 
with five or six nodulous fixations ; and the tooth-like firm within 
the iabruin are about eight in number. 

20. Engina recueva, Reeve. —Ricinuia recurva, Reeve, Conch . Icon . 

iii. f. 53. 

Hab. San Christoval, Solomon Islands ( Brazier ) j Lord Hood’s Island 

{Cuming). 

The transverse firm are three in number in the upper whorls, 
and about eleven in the last. On the labrum there are five or 
sis denticles; and the middle of the columella is very prominent. 
The backward slope of the outer lip and canal is very remark¬ 
able. 

21. E. zoNATA, Reeve .—Ricinuia zomita, Reeve, Conch. Icon. iii. f. 33. 

Hah. San Christoval, Solomon Islands (Brazier) ; Gallapngos Islands 

{Cuming), 

If the Cumin gian habitat be correct, then this species is very 
widely distributed. The shell from the Solomon Islands is yellow, 
with black hands, and the short black longitudinal stripes at the 
base are very constant, and the whole surfaces of the shell is 
minutely reticulated with the finest longitudinal and spiral si rise. 
The labrum is thickened within and without, and, hears seven 
small teeth; and the columella is furnished with about twelve 
short transverse firm, 

22 . E. monilifeea, Pease, Proc. Xool, Sac, 18(10, p. 1-12. 

Hah . San Christoval, Solomon Islands (Pramr) ; “ Sandwich Iso” 

(Pease). 

The ribs on the last whorl of this species are about ten in, 
number and are continuous to the base; and the spiral ridges, 
which are tubercular on crossing the ribs, amount to S), including 
the row of the yellow tubercles beneath the suture. The nodules 
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of the fifth and seventh transverse liras, reckoning from the suture, 
are also bright yellow, the upper ones being situated in the pur¬ 
plish band which encircles the whorl, and the lower ones just 
beneath it; and in specimens from the Sandwich Islands those of 
the fifth, sixth, and seventh series are yellow, 

23. Nassa bicallosa, sp. nov. PL XXX. fig. 1. 

Testa acuminato-ovata, turrita, sordide albida, infra suturam et supra 
tergum livida; anfracfcus 10, superiores longitudinaliter oblique cos- 
tati et paululum infra suturam linea impressa spirali sulcati, inferiores 
supra coronati, kcves; anfr. ultimus magmis, Isevis, coronatus, linea 
incisa superne baud cinctus, circa basim striis transversis 10-12 in- 
sculptus; sutura profunda, eanalieulata; apertura subovata, intus 
albida vel pallide fuscescens ad suturam et basim, et paululum labri 
margine saturate fusco cincta vel zonata; labrum margine tenne, in¬ 
terne denticulis, superne ad suturam subprofunde incisum, extra albo- 
varicosum, intus denticulo-liratum; columella valde arcuata, callo 
crassiusculo superne subtuberculato inferne dentifonni, product© 
amicta, et supra callum, callo crenulato secundo notabili ornata; 
canalis brevissimus, mediocriter latus. Long. 24 mill., diam. 12. 

Hah. West Australia, (Brazier); Swan River, Cape Natal. 

This species somewhat resembles N. algida, Beeve; but there 
are several peculiarities which well distinguish it from that form. 
The spiral striation which encircles the upper whorls does not 
extend to the last. The tubercles forming the coronation gradu¬ 
ally enlarge as the whorls increase. The most remarkable pecu¬ 
liarity in this species is the second callosity upon the columella. 
It is parallel with the margin of the other, is crenulated or den¬ 
tate, and extends upward and curves inwards within the aperture 
upon the wall of the body-whorl; and the lower end of the colu¬ 
mella stands out in the form of a prominent callous tooth. The 
slit in the sutural end of the labrum forms, with the tubercular 
callosity of the columella, a narrow well-defined sinus. The in¬ 
terior of the aperture is usually whitish or brownish white; but 
along the suture, and around the base, and in a line with the 
margin of the labrum, at a little distance from it, it is stained or 
striped with very deep brown. The lirations within the lip are 
about twelve in number, and do not quite extend to the margin 
of it, 

24. N. Marratii, sp. nov. PL XXX. fig. 4. 

Testa ovata, superne acuminata, albida vel flavescens, maculis irregula- 
ribus rufo-fuscis pieta et lincis spiralibus rufo-fuseis cincta; anfraetus 
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8-9, levissime convcxi, primi duo hevcs politic scquentes 2-8 Jongitn- 
dinalitcr oblique plicati tnmsversimque sulcati, ullimi duo heves, ulti- 
imis circa basim striis transveMx subdistantibus inxeulpius; upeitum 
parva, ovata, iutus fuscesccus, prope iabri nnirginem alba ; columella 
medio avcuuta callo ternii polito supra {infraction expanse) imluto, su- 
perue versus labrum tuburculo elongate parvo munifca, ad lmsim traits- 
versim 2-3-plicata ; labrum album, further incnessatUM, margino tenui, 
iutus liris brevibus circitcr 1) baud ad marginem productis armatum ; 
canalis brevis angustus. Loug. 14 J mill., diam, (>, 

Bab, San Christova], Solomon Islands. Collected above high water 
(Brazier). 

The colour of this species is somewhat variable. There are two 
varieties, a dark and a pale one. The former is whitish, with nu¬ 
merous reddish brown blotches or irregular stripes, and with the 
spiral lines of the same colour, live or six on the penultimate 
whorl and about fourteen on the last, the tour or five lowest ones 
running in the stride around the base. The paler variety is yel¬ 
lowish, with very pale brown irregular blotches and stripes. I n 
all specimens the upper part of the last three whorls at the suture 
is slightly erenulated and spotted with dark reddish brown and 
white, and the three or four apical volutions are of a uniform 
brown colour. JST. gaudiosa, of Hinds, is its nearest ally, from 
which it may be distinguished by its smaller size, narrower form, 
and difference of coloration. It is with pleasure that I join to this 
species the name of my friend Mr. h\ Marrat, of Liverpool, who is 
now engaged upon a monograph of this genus. 

25, Nassa bxfaria, Baird, c The Cruise of the Cumvou * (IJrenchley). 
1873, p. 436, pi. 38, f. 1, 2, 

Hah. New Caledonia. 

26. N. stigma hi a, A. Adams, Proa. ZooL Soc. 185!, p. 96; tttnw. 
Conch. Icon. viu. £. 42 a, h. 

Bab . New Caledonia (Brazier); Philippine Mauds ( (btnduf) ; Japjm 
(CapL St John), 

Specimens in the Museum from the above localities agree almost 
precisely in every particular. 

27. N. curta, Gould , Proa. Boston Soc. Nat. Hist iu. 18-19; (Mia 
ConehoL p, 6.9, 

Hah. Strong Island, Caroline group (Brazier); Samoa Islands (Gould), 

28, N* echinata, A. Adams , Proc. Zoot Soc, 1851, p, 101 , Bern, 
Conch, Icon, viii, f. 131. 

. Hab - New Caledonia (Brazier); Philippine Mauds (Cuming), 
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29. Nassa trinodosa, sp, nov. PI. XXX. tig. 2. 

Testa globoso-conica, crassiuseula, livido-einerea, fascia angusta utrinque 
fusco marginata vel lineata or n at a ; anfractus 8 sutura subprofunda 
urululata sejuneti, infra earn fortiter marginati et leviter excavati, pau- 
lulum supra medium aliquanto angulati, deinde convexiusculi, costis 
ad 10 subobliquis, mediocriter tenuibus, superne attenuanfcibus ad an- 
gulum acute nodosis instructi, et liris spiralibus 4-6 inter supraque 
costas continuis ornati; anfr. ultimus infra angulum superiorem con- 
cavns et triangulatus, costis longitudinalibus ad angulos duos nodosis 
et infra angulum infimum obsoletis instructus, liris transversis eirciter 
20 cinctus; apertura parva irregulariter ovata fusceseens, zona alba 
externa fasciata; labrum margine tenui extra intusque incrassatum versus 
basim baud profunde sinuatum, intus album liris tenuibus albis 6-7 
armatum ; columella arcuata callo mediocriter crasso interne incras- 
sato amicta, superne tuberculo parvo munita; canalis angustus. Long. 
13 mill., diam, 7. 

Bab. San Christoval, Solomon Islands. 

The marginafcion of the whorls beneath the suture is very de¬ 
cided, and in some specimens appears to consist of the two 
uppermost spiral lirations. It is remarkable that the upper whorls 
below the superior angle are convex, whilst the last is concave. 
The ribs on the body-whorl are noduled in three places, the no¬ 
dules not being very prominent, particularly the two lower ones. 
The middle one is situated about the centre of the whorl, and 
the lowest one only at a little distance below it and not so remote 
as the uppermost. W. coronirta, A. Adams, is of very much the 
same form as this; but its much thicker costations, finer transverse 
lirations, and the absence of the keel-like margiiiation beneath the 
suture at once define its distinctness. 

30, X. XNTERLIRATA, Sp. tlOV. PL XXX. fig. 5. 

Testa parva, aeum in a to - ovata, saturate fusea, infra suturam nigreseens ; 
anfractus 7 , leviter convex!, superiores tres keves politi, caster! costis 
arcuatis vel flexuosis coufcrtis eirciter 24 et liris spiralibus tenuibus 
5-6 inter costas ornati; anfr. ultimus liris spiralibus 18-19 ornatus; 
line infinne 4 circa caudam brevissimam fere contiguse; apertura 
parva ovata, intus fusea; labrum extra late varicosum, intus denticulis 
7 nmnituru, versus basim baud profunde sinuatum; columella callo 
tenui induta, arcuata, superne tuberculum parvum eiongatum gerens ; 
canalis brevissimus, angustus. Long. 6| mill.; diam. 3J. 

Hah. San Christoval, Solomon Islands. 

This is very distinct from any species hitherto described. The 
dark uniform brown colour, except just beneath the suture (where a 
LINN, JOTJRN,— ZOOLOGY, VOL, XII. 30 
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somewhat blackish tinge prevails), the very numerous flexuous ribs 
and line spiral liras are the chief characteristics. The last mentioned 
do not cross the longitudinal ribs; and around the top of the 
whorls the first liration below the suture is somewhat remote from 
it; and also two which encircle the body-whorl near its middle are 
rather farther apart than the others, thus leaving the series 
of little pits between them somewhat larger than those between 
the other line. JVasm Wilsoni, 0. B. .Adams, from Panama, is the 
only species which bears any relationship to the present; but 
there are many distinctive difierences between them. 

31. Nassa delicata, A. Adams, Proc. Zool. Soc. 1851, p, 99; Reeve, 
Conch. Icon. viii. f. 180, a, b. 

Hab. New Caledonia (Brazier); Philippine Islands ( Cuming). 

32. N. callospika, A. Adams, Proc. Zool. Soc. 1851, p. 102; 
Reeve, Conch. Icon. viii. f. (»(i, a, b. 

Hab. San Christoval, Solomon Islands ( Brazier ) ; Philippine Islands 
(Cuming), 

33. N. pupinoides, Reeve, Conch. Icon. viii. f. I(52.—Aciculina striata, 
A. Adams, Proc. Zool. Soc. 1851, p. 114. 

Hab, San Christovai, Solomon Islands (Brazier) ; Philippine Islands 
(Cuming). 

Beeve describes the colour of this species as “ light brown,'enclx^' 
cled with a pale band and bis figure is tinted a dirty olive, with a 
bluish band beneath the suture. Neither of these colourings is 
quite accurate. The type is of a pale purplish horn-colour, the 
upper whorls with a single pale band round the middle, and the 
body-whorl with three such zones ; the labrum is somewhat thick¬ 
ened, and armed with about seven denticles; the columella is 
stained with brown, with a small tubercle above, and on that of 
the Solomon,-Island specimen there are one or two at its base. 

34. N, mce ST a, Hinds , Voy. Sulphur , p. 3(>, pi. 9. f. 18, 19. 

Hab. San Christoval, Solomon Islands (Brazier); Gulf of Papagayo, 
west coast of Central America ! (Hinds). 

There is another remarkable instance of wide geographical dis¬ 
tribution, supposing both the above localities to be correct. Of 
the identity of this specimen from the Solomon Islands with ex¬ 
amples from Central America there is not the shadow of a doubt. 
It has been compared with typical examples of mossia received 
from Sir Edward Belcher and labelled in Hinds’s handwriting, and 
in no respect di ffers from them. The number of the whorls should 
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be eight, and not six (as described by the author of the species), the 
three apical ones being smooth, convex, and glossy. The colour 
also is rather blue slate-colour than “blackish;” and the upper 
edge of the whorls at the suture is dirty white or yellowish, and 
a little below it there is a slender, obscure, reddish spiral line. 
The aperture is very dark rich brown and small; the labrum much 
thickened, with two pale spots on the exterior, thiunish at the edge, 
and furnished with four or five denticles within ; the columella 
arcuate, clothed with a brown callus, which is rather broadly re- 
flexed, and provided with a single tooth above and one at the base. 
The longitudinal plications on the body-whorl are from 20-24 in 
number, and become somewhat obsolete towards the base, where 
the transverse fine line are not granulous on crossing them as 
above and on the whorls of the spire (where the number is from 
five to six); and between these lirations there are very fine spiral 
strise. 

35. Purpura buccinea, Deshayes, Anim. sans Vert. ed. 2, vol. x. 
p. 92; Reeve, Couch. Icon. iii. f. 16, a , b .— Purpura striata, Quoy <5* 
Gaimard , Voy . Astrolabe , pi. 37* f. 12, 13 ; Kiener , Coq. Viv. pi. 38. 
f. 88. 

Hob. Makeira Harbour, San Christoval, Solomon Islands (Brazier); 
“New Guinea” (Quoy). 

36. Vexilla fuscq-nigra, Pease , Proc. ZooL Soc. 1860, p. 141. 

Hah. San Christoval, Solomon Islands (Brazier) ; “ Sandwich Islands” 

(Pease). 

The colour of this species differs somewhat from Pease’s de¬ 
ception, the tubercles of the spiral ribs being yellowish edged 
with black, and the interstices between them bluish ash-colour. 

37. Sxstrum anaxares, Duclos .— Purpura anaxares, Duclos, Kiener, 
Coq. Viv. p. 26, pi. 7. f« 17 » Reeve, Conch. Icon . iii. pi. 12. f. 61. 

Hab. San Christoval, Solomon Islands (Brazier); Lord Hood’s Island 
(Owning). 

38. Latirus ustulatus. Reeve. — Turbinel laustulata, Reeve, Conch, 
Icon. iv. f. 62. 

Hab. San Christoval, Solomon Islands (Brazier). 

The locality of this species has not, I believe, been hitherto re¬ 
corded, 

39. Mitra c^erulea, Reeve 3 Conch. Icon. ii. f. 113. 

Hab . San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
(Cuming). 

This species is described and figured by Eeeve as being eneir- 

30* 
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cled by u a broad blue band” around the last whorl. In the spe¬ 
cimen from the Solomon Islands this band is of a brown colour. 

40. Mitra flammea, Quay «$* Gaimard , Voy . Astrolabe , pi, 45 his. 
f. 23-25; Reeve , Conch. Icon, ii. f. 120. 

Hah. San Christoval, Solomon Islands (Brazier); Philippines (Cuming). 

41. M. Quoyi, Deshay es. —M. nigra, Q. Voy. Astrolabe , pi. 45, f. lb- 
18 ; Reeve , Conch . Icon. ii. f. 109 ; Kiener, Cog. Vw. pi. 12. f, 57. 

Hah. San Christoval, Solomon Islands. 

I am by no means confident that the species figured above are 
identical. Quay describes his shell with three plaits on the colu¬ 
mella. and Keeve four. The species of the latter author, when in 
a good state of preservation, is clothed with a very thin dirty olive 
epidermis, and is encircled with rather distant spiral series of 
shallow punctures. The specimen from the Solomon Islands agrees 
with the latter variety. 

42. M, (Zierliana) anthracina, Reeve , Conch. Icon. ii. f. 137. 

Bab. San Christoval, Solomon Islands (Brazier); “ Philippine Islands ” 

(Cuming). 

The lirse within the labrum are very fine, thread-like, and about 
fifteen in number. 

43. M. (Zierliana) cueniplicata, A. Adams , Proc , ZooL Soc. 1851, 
p. 139, 

Bab. San Christoval, Solomon Islands (Brazier). 

The locality of this species is not quoted by its describes The 
specimen sent by Mr. Brazier is 17 millim. long and (>1- in width ; 
and the lirations within the aperture are twelve in number, some 
of them extending much further inwards than others. 

44. M. (Turricula) rupofilosa, sp. nov. PL XXX. fig. 10. 

Testa ovato-fusifonnis, turrita, saturate olivaceo-fusea, circa partem in¬ 
fo riorem anfract. superiorum et paululum supra medium anfr. ultiini 
zona alba medio linea rufa bipartita ornnta; anfractus II sntuni pro¬ 
funda discreti, subplani, eostis parum obliquis 14 instructi, et; snlcis 
profundis 5-6 praccipue inter costas, spiraliter sculpti; anfr. ultimus 
snlcis transversis circiter 21, panels ad basim profundissimis ornatus 
et eostis longitudmalibus inferne attenuantibus et granosis ; apertura 
subangusta, longitudinis testae quam J paulo minor, nigro-fusca albo 
fasciata, intus tenuiter lirata; columella obliqua, plicis albis 4 munita, 
superne tuberculum parvum gerens; canalis angusfciusculus leviter 
recurvus. Long. 18^ mill., diam. 7- 

Hab. San Christoval, Solomon Islands. 
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This is a very pretty species and easily recognizable by its style 
of coloration. The white band, which is bisected exactly in the 
middle by the red thread-like line, occupies about the lower half of 
the whorls. The ribs are sharpish at their edge, and of a lighter 
colour there than the interspaces, and contiguous to one another 
at the base ; those of the last whorl are somewhat attenuated in¬ 
teriorly, and nodulous where they are traversed by the six or seven 
broad deep sulci, the nodules being of a pale horny colour. The 
very fine lirations within the aperture are about twelve in number. 

45. Mitra (Turricula) Antonellii, Dohrn, Proc. Zool. Soc. I860, 
p. 36/. 

Hab. San Christoval, Solomon Islands ( Brazier ); f£ Philippine Islands 99 
(Dohrn). 

46. M. (Turricula) ligata, A. Adams, Proc. ZooL Soc. 1851, 
p. 134. 

Hab. San Christoval, Solomon Islands (Brazier); “Philippine Islands ,s 
(Adams). 

This species is 17 millim. long and 5-J broad. 

4/. M. (Turricula) obeliscus, Reeve, Conch. Icon. ii. f. 107. 

Hab. San Christoval, Solomon Islands (Brazier); Philippine Islands 
(Cuming). 

48. M. (Turricula) cruentata, Chemnitz, Reeve, Conch. Icon, ii, 
f. 126. 

Hab. San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
( Cuming). 

49, M. (Turricula) semjfasciata, Lamarck, Reeve, Conch. Icon. ii. 
f. 131, a, b . 

Hab, San Christoval, Solomon Islands ( Brazier ) j Philippine Islands 
( Cuming). 

50, M. (Turricula) discqlorja. Reeve , Conch. Icon, ii, f. 230, 

Hab. San Christoval, Solomon Islands (Brazier). 

The habitat of this very pretty species has not hitherto been re¬ 
corded. 

51. M. (Turricula) Deshayesii, Reeve , Conch . Icon , ii. f. 1/0. 

Hab. San Christoval, Solomon Islands (Brazier); a —— V* (Reeve), 

The shell from the above islands differs somewhat in coloration 

from the typical form. It is broadly black-banded beneath the 
orange taps of the ribs in the upper whorls; and the last is entirely 
blackish brown interrupted by three yellowish zones, the uppermost 
one adjoining the suture, the median one near that region of the 
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whorl, and the lowest a little below it. Reeve describes the 
whorls as being smooth beneath the orange nodules. The shell 
before me is longitudinally broadly ribbed, the upper extremities 
being somewhat thickened, but scarcely nodulous. They do not 
extend quite to the base of the body-whorl. 

52. Mitra (Tureicula) lurens, Reeve , Conch . Icon. ii. f. 331. 

Hab. San Christoval, Solomon Islands {Brazier); Philippine Islands 

{Cuming). 

53. M. (Tureicula) nodulifera, A. Adams, Proc.Zool. Soc. 1851, 
p. 141. 

Hah, San Christoval, Solomon Islands {Brazier); “ -?” (Adams). 

The length of the specimen from the above locality is 1I -|- mill., 
and its diameter 4. Its ground-colour is pale pinkish ; and the ribs 
are white, especially at the nodulous ends, and the interior of the 
aperture orange, 

54. M. (Tureicula) ficulina, var. PL XXX, fig. 12. 

Mitra ficulina, Lamh. Anim . sans vert. ed. 2, vol. x. p. 336 j Kiener, 
pi. 27. f. 86; Reeve, l 141. 

Testa ovata, turrita, brevis, lata, saturate chocolato-fusca; anfractus 9 ? 
(apice fracto), sutura profunda sejuncti, costis obliquis crassiuseulis 
(in anfr, ultimo 13 versus basim fere obsoletis) instruct^ et sulcis spi- 
ralibus circiter 6 distantibus (in anfr. ult. 15-16, quorum 2-3 paululum 
ante basim latissimi ct profundi) sculpti; apertura pallidc lilaeea, 
longitudinis testae -J paulo superans, longe intus liris filiformibus cir¬ 
citer 12 armata; columella tenuiter callosa superne tuberculuta, plicis 
obliquis 4 munita; canal is mediocris, lcviter recurvus. Long. 15-J 
mill., diam. 7§* 

Hab. San Christoval, Solomon Islands. 

Tins specimen is remarkable for its short ovate form and uniform 
dark chocolate-brown colour. The ribs on the body-whorl are 
much attenuated at the base, and are made nodulous by being 
traversed by the few deep and broad salvations which exist, around 
that portion of the whorl. 

55. M. (Pusia) Cumingh, Reeve, Conch . Icon. ii. f. 67. 

Hab. Ban Christoval, Solomon Islands {Brazier); ‘‘Philippine Islands’ 5 ' 
(Cuming). 

The interstices between the transverse ridges are described by 
Reeve as “ deeply impressedbut in the specimen sent by Brazier 
they are deeply elongately punctured between, the longitudinal 
costations, especially on the spire and the upper half of the body- 
whorl ; on the lower portion they are less deep. The short eauda 
of this whorl is bright orange ; and the aperture is pale buff. 
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56. Mitra (Pusia) Grasffei, Crosse , Journal de Conch . xv. p. 297. 

Hah, San Christoval, Solomon Islands. 

57- Triton i um (Epidromus) digitate, Reeve. —Tritonium digitalc. 
Reeve, Conch. Icon, ii. f. 86. 

Hah. Strong Island, Caroline Group (Brazier); Philippine Islands 
(Cuming); Marquesas Islands (Pease). 

“ The close-set obtuse granules” with which the whorls arc 
described by Beeve as being covered, are situated upon somewhat 
oblique ribs, which are 24 on the body-whorl. The columella is 
straight in the middle and oblique in the region of the canal ; it 
is smooth and coated with a callosity which is very well defined. 
The canal is narrow, deep, and recurved; and the labruin is thick¬ 
ened and furnished with about 7 teeth within. The length is 13 
millim., width 4j. 

58. Tritonium (Epidromus) truncatum, Hinds , Voy. Sulphur, 
pi. 4. f. 9, 10; Reeve, Conch. Icon. ii. f. 83. 

Hah. San Christoval, Solomon Islands (Brazier) • “New Ireland” 
(Hinds) ; “Philippine Islands” (Cuming). 

59. Tritonium (Epidromus) bkacteatum, Hinds , Voy. Sulphur, 
pL 4. f. 5,6 ; Reeve, Conch. Icon. ii. f. 84. 

Hah . San Christoval, Solomon Islands (Brazier); “Marquesas Islands” 
(Hinds); “ Philippine Islands ” ( Cuming). 

60. Becluzia? globosa, sp. nov. PL XXX. fig. 8. 

Testa globosa, tenuis,imperforata, albida, pallidc fusco strigata; anfractus 
5 convexi, sutura simplici discreti, increment lineis ubique arcuatis 
superne ad suturam levitcr squamosc elevatis ornati, et spiralitev levis- 
sime striati; anfr. ultimus magnus, ventrieosus, ad regionom umbili- 
calem albus ; apertura lunato-circularis, magna, longitudinis totius eir- 
eiter § sequans; columella perarcuata, leviter inemssata, alba, callo 
tenui labro juncta. Long. 11-J mill., diam. anfr. ultimi supra apertu- 
ram 7 ; aperturas long. 8, diam. 6. 

Hah. Tarawa, Gilbert Group. 

I am very doubtful with regard to the correct position of this 
species. It seems to have some relationship to Mafica as well as 
to Bedwsia. From the former it differs in the absence of an um¬ 
bilicus and in its light construction, and from the latter in the 
arcuate columella. The spiral strite arc very close together, very 
faint and wavy. The lines of growth beneath the suture, especi¬ 
ally in the last whorl, are elevated in a scale-like manner. Pro¬ 
bably this shell has been invested by a thin epidermis which has 
been worn off by being rolled on the beach, where two specimens 
were picked up by Mr. Brazier. 
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6L Littorina melanacme, sp. nov. PL XXX. fig. 21. 

Testa ovafca, ventricosa, ad npiccm acuta ct nigrescens, alhida vcl cscruleo* 
albida lineis tenuibus fuscis radiantibus nurnerosis irreguiaviter picta,; 
aufractus 6 convexi, striis spimlibus paucis sculpti; aufr. ultimus infra 
suturam et pnocipuc versus labrum aliquanto depressus, ad periphcriani 
inconspicue obtuse angnlatus, striis transvevsis cireiter 20 (paucis ad 
basim quam cetera; niajoribus) ornatus; apcrtura subsemicireularis, 
intus saturate fusea, fascia lutea basali ornata; labrum margine luteo 
fusco lineato; columella obliqua, fere rectilinearis, lcviter excavata, 
fusea. Long. 9J- mill., diam. 5. 

Hah. San Christoval, Solomon Islands. 

This species is allied to L. JSfovce-Zeulandice of Iteeve, and differs 
only in the following particulars: it is smaller, not quite so 
globose in form, of a bluish-white tinge, and with a dark apex ; 
the longitudinal lines are cut across by the spiral stria?, and thus 
have a dotted appearance. In L. JNovce-Zealandue the apex is pale, 
the ground-colour is opaque white, and the reddish lineations are 
very faint, and the spiral strife arc rather finer than in the present 
species. The aperture of the latter is much darker in colour, the 
edge of the outer lip is pale and dotted with short brown lines, 
and the columella is brown and not so broadly excavated as that 
of Eeeve’s shell. 

62. Rxsellea tan till a, Gould. — Troclms tantillus, Gould, Proc. 

Boston Soc. Nat. Hist , 1849, vol. iii. p. 118; OtUt Couckol. p. 59, 
Hah. Bonham Island, Marshall group (Brazier); Sandwich Islands 
(Gould). 

This species appears to vary very much in height. It was ori¬ 
ginally described ns possessing a depressed spire; but ■usually it 
is shortly conical. The angulation of the whorls is very faint in 
some examples and situated about the middle of the whorls. The 
shells from the Marshall Islands are small, with the spin? much 
elevated, the radiating floxuoua brown lines being wanting;, and 
the base is furnished with live instead of two spiral lira!ions 
as described by G ould. The interior of the aperture is not pearl y 
as in the Trochicbo; and yet the operculum truly appertains to that 
family, being concentric and multispiral; and although therefore 
differing from that of Ms ell a , the shell itself appears to suggest 
the propriety of its being located with that genus rather than 
with the Trochid&\ 

63. Flan axis virgatus, Smith , Annals § Mag . Nat. Hist. 18/2, 
vol. ix, p. 44. 

Bab. San Christoval, Solomon Islands (Brazier). 
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Other specimens in the British Museum are from the Fiji 
Islands and Few Caledonia. 

64. Rissqjna clathrata, A. Adams, Proc. ZooL Soc . 1851, p. 265; 
Schwartz von Mohr eastern’s Monograph, Denkschrift. Akad. Wissen - 
schaft. Wien, 1861, vol. xix. pt. 2, p. 154, pi. vi. f. 49* 

Bab. Strong Island, Caroline group ( Brazier ); Philippine Islands 
( Cuming) ; New Holland ( Paris Museum , teste Schwartz ). 

The spiral liras in the upper whorls are three in number, and 
twice as many in the body-whorl, the lowest one being very thick, 
indeed double as thick as the others ; the longitudinal costations 
or lirations are about eighteen, somewhat obliquely arcuate and 
minutely nodulous at the points of junction with the transverse 
lirse. The length of the largest Philippine specimen is 12 millim., 
diameter The shells from the Caroline Islands are much 
smaller, being only 7 mill, long and 2| broad. 

65. R. can a licu lata, Schwartz von Mohrenstem? s Monograph , 
Denkschrift . Akad . Wissenschaft. Wien , 1861, vol. xix. pt, 2, p. 123, 
pi. ii. f. 18. 

Bab. San Christoval, Solomon Islands ( Brazier ); Philippine Islands 
( Schwartz ), 

This species is very closely related to the B* scalariana of A. 
Adams, from which it chiefly differs in its larger size and more 
numerous ribs. 

66. R. myosokgides, Recluz > var., Schwartz von Mahrenstern , Denksch. 
Akad . Wissenschaft . Wien, 1861, vol. xix. pt. 2, p, 134, pi, iv. f. 30. 

Testa cylindraceo-ovata superne acuminata, alba (interdum circa medium 
anfractuum obscure rosco tincta); anfractus 8&, apicales 2J teves 
convexi vitrei, cceteri convexiusculi, sutura porum obliqua sejuncti, 
costis aliquanto arcuatis et obliquis circitcr 17, et spiraliter minutis- 
sime striatij anfr. ultimus costis flexuosis ad hasim continuis et 
dimidio iufero liris spiralibus tenuibus inter costas cineto j apertura 
obliqua, mediocris; labrum extra late incrassatum et costubs tenuibus 
ornatum j columella medio paululum arcuata tenuiter callosa ; canalis 
mediocriter profundus, obliquus. Long. 5| mill., diara. 2. 

Hah. San Christoval, Solomon Islands (Brazier); Mauritius (Schwartz). 
The ribs on the body-whorl are rather more numerous than on 
the upper whorls, and gradually more slender as the labrum is 
approached, three or four being situated on the thickening with¬ 
out it. I have given the above description, as the specimens from 
the Pacific offer a few slight differences from the examples found 
at the Mauritius, In the former only two or three of the apical 
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•whorls are smooth, whilst in the latter six are sculpture less. The 
ribs of the Solomon-Islands examples are rather fewer, and the 
whole shell is a trifle larger. 

(>7» RlSSOTNA TERBIUtOIDES, sp. nov. PI. XXX. fig, 19. 

Testa brevifcer sulmhita, solidiuseula, albida, circa medium imfraefcuum 
fusco zmiata et supra partem inframediunam fusco tincta ; anfraefcus 
10? apicales abrupt!, rcliqui 7 convcxiusculi* costis obliquis 11-12 
mediocritcr crassis, leviter arcuatis instruct!, nbique minutissime spi- 
ralitcr striati; anfr. ultimus infra medium longe crassius striutus, 
costas baud acl basim productas gereus; apertura parva obliqua alba ; 
lubrum extra fortiter et late varicosuro; columella obliqua, leviter 
arcuata, callo teimi induta; canaiis baud profundus sed distinetus. 
Long. 8.} mill., diam. 2J. 

Had, Sun Christoval, Solomon Islands. 

The shortly subulate form, the stoutish oblique ribs, the most 
minute spiral striation and the much coarser striae around the 
base of the last whorl, and the style of colouring are the chief 
characteristics of this species. 

68. Ceiixthtum column a, Sowerby, 1 Genera of shells’ No. 42, f. 7 j 
Thesaurus Conch, ii. pi. 1/8. f. 56-58 ; Reeve, Conch. Icon . xv. f. 2, 
a, b. 

Hah. San Christ oval, Solomon Islands (Brazier ); Philippine Islands 
{Cuming). 

69. C. armatum, Philippi, Abbild.u. Beschr. Conchylien, vol. hi. phi. 
f. 9$ Sowerby , Thesaurus, ii. pi. 179. f. 68; Reeve , Conch » Icon. xv. 
£, 14, a,b. ' 

Hab. San Christoval, Solomon Islands (Brazier); Philippine Islands 
( Cuming), 

70. C, planum, Anion, Philippi, Abhild. mid Rasehreih. Conchyl. in, 
p. 19, ph L f. 18; Sowerby, Thesaurus Condi , ii. pi. 181, C 111*118; 
Reeve, Conch. Ic . xv. 1 79.—Var.ssG. balteatmn (Philippi!), Sowerby, 
Z. c.f.116, 117 5 Reeve, t 72, a, b. 

Hab. San Cbristoval, Solomon Islands (Brazier) j Philippine Islands 
( Cuming). 

The chief difference between this species and the variety baltc- 
aiwm is, that it is rather smoother, and rather more deeply pitted 
between the longitudinal costations. Both forms have the black 
apex and the orange or brown base, bdteatum having a band at 
the base of the upper whorls, which passes round the last one a 
little above the middle. This zone is not present in the typical 
planum; but there are three specimens of a variety of it in the 
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Museum which have it exactly similar to that of balteatmn. There 
is some doubt with regard to the identity of the shell described 
and figured by Philippi with that of Sowerby & Reeve. Philippi 
does not mention the dark apex, nor does he describe his shell 
as being coloured at the base. 

71. Cerithxum coronatum, Sowerby, Thesaurus Conch, ii, pi. 181. 
f. 118; Reeve, Conch . Icon. xv. f. 48, a, b. 

Hob. San Christoval, Solomon Islands (Brazier) ; Philippine Islands, 
{Cuming). 

72. C. rostratum, Sowerby, Thesaurus Conch . ii. pi. 180. f. 104 ; 
Reeve , Conch. Icon. xv. f. 95, a , 6. 

Hab. San Christoval, Solomon Islands (Brazier) ; Philippine Islands & 
Lord Hood's Island ( Cuming ); Sandwich Islands (Pease) $ Red Sea 
(MacAndrew). 

The Solomon-Islands specimen differs from the type of this 
species in the absence of the spiral lines between the ribs, which 
are prominent and agree in this respect with some examples from 
the Gulf of Suez, collected by and presented to the Museum by 
the late Robert MacAndrew. 

73. C. rugosum, Wood, Sowerby, Thesaurus Conch, ii. pi. 183. f. 1.95, 
197; Reeve , Conch. Icon. xv. f. 45, a, b. 

Hab. Bonham Island, Marshall group (Brazier) ; Philippine Islands 
(Cuming) ; Red Sea. 

The shells from the Marshall Islands are dwarfs in comparison 
with the Philippine and Red-Sea specimens; in all other respects 
they are identical. Length 12 mill., diain. 5. 

74. C. nassoides, Sowerby, Thesaurus Conch . ii, pi. 183. f. 200,201 ; 
Reeve, Conch. Icon. xv. f. 83, a, b, 

Hab. San Christoval, Solomon Islands (Brazier) ; Sandwich Islands 

(. Newcombe ). 

Not only between the plications at the suture and on the labruin 
is this species painted; for in specimens in fine condition nearly 
the whole surface is dotted minutely with^ brown. 

75. C. lacteum, Kiener, Coq . Viv. pi. 7. f. 3 ; Sowerby, Thesaurus, 
ii. pi. 184. f. 213, 214 3 Reeve, Conch. Icon . xv. f. 85, a, b , 

Hab. San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
(Cuming), 
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76. C. egenum, Gould, Proc . Boston Soc. Nat, Hist . voL iii. 1849; 

United* States Explor. Exped. (Wilkes), pi. x. f. 171; Otia, 
Conchol, p. 62. 

Hah . San Cbristoval, Salomon Islands ( Brazier ) ; Wilson’s Island 
{Gould). 

The little shell which I associate with this species, agrees very 
well with Gould’s description, with the exception that the spiral, 
liration which is situated a little above the middle of the whorls, 
and is larger than the others, is decidedly nodulous; and that at 
the suture is also nodulous, the nodules of the latter being smaller 
than those of the former. The figure given by Gould is not good, 
as it does not show the little dark-brown spots which exist around 
the lower portion of the body-whorl. 

77. Vanikoro acuta, R eclm, var.—Narica acuta, Reclnz, Map. de 
Zoologie, 1845, p. 60, pi. 133. f. 1,2. 

Hah. San Cbristoval, Solomon Islands ( Brazier ); “Lord-Hood Island, 
Moluccas, and Cape Natal ” {Cuming). 

The single example from the Solomon Islands differs somewhat 
from the types of this species. The umbilicus is narrower, and 
the spiral sculpture rather coarser, and the striae more deeply 
incised. 

78. Neritina sib ere a, Gould, Proc. Boston Soc. Nat. Hist. 1847, 
vol. ii.; Otia ConchoL p. 48; Reeve, Conch. Icon. ix. f. 171, a, b .— 
Neritina dispar, Pease , American Journ . ConchoL vol. iii. p. 285, 
pi. xxiv. f. 3. 

Hah . San Cbristoval, Solomon Islands {Brazier); Feejees {Gould). 

The two specimens from San Cbristoval are very large, measur¬ 
ing eleven millims, in length, and are much paler in colour than 
the typical form. The fine longitudinal wavy lines (not mentioned 
by Gould) are somewhat distant; the white triangular spots, which 
are shaded on the left with purple black, are rather large; and the 
last whorl is encircled near the middle with two indistinct hands 
of the same colour. Ifrom the series of this species in the 
Museum collection, it would appear that the smaller the specimen 
the blacker it is and the white spots fewer. 

79. Li otia cidakis. Reeve , —Delpliinula cidaris, Reeve, Conch . icon. 
Lf .27. 

Hah. San Cbristoval, Solomon Islands ( Brazier ); Philippine Islands 
{Cuming). 

80. L. discoidea, Reeve. —Delpliinula discoidea, Reeve, Conch, Icon, 
l f. 15, a, h. 

Hah, San Christoval; Philippine Islands ( Cuming), 
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81. Liotia CR&KATA, Kiener*— Delphinula crcnata, Khmer, pi. 4. f. 8; 
Reeve, Conch. Icon. i. f. 19, a, h. 

Hah. San Christoval (Brazier); Philippine Islands (Cuming). 

82. Adeorbis tenuilirata, sp. nov, PL XXX. fig. 18. 

Testa minuta, orbicularis, depressa, tenuis, umbilicata, fiavescens, lineis 
interruptis olivaceo-nigris et maculis radiantibus ejusdem colons infra 
suturam ornata, versus apicem purpurascens, et circa umbilicum sordide 
alba; anfractus 4 convexi, rapide accrescentes, sutura subprofunda 
sejuncti, liris spiralibns tenuibus cincti, incrementi lineis oblique stri- 
ati; apertura magna, subcircularis, ad basim recedens, albida lineis 
exterioribus variegata; columella aliquanto expansa et refiexa; peri¬ 
stoma interruption, marginibus callo brevissimo juncfcis, Alt. 2£ mill.,; 
diam. max. 3, min. 2|, Operculum tenuissimum, pallide comeum, 
extra concavum. 

Hah . San Christoval, Solomon Islands. 

The spiral lirse which encircle the body-whorl around the middle, 
are stouter than the rest; and those beneath are very fine indeed. 
As these lirations are rather close together and interruptedly of 
a dark olive-colour, the shell displays more of this tint than of 
the yellowish ground-colour. 

83. Trochus (Clanculus) bathyrhaphb, sp.nov. PI. XXX. fig. 17. 

Testa depresse cornea, basi complanata, olivaeeo-viridis, ad apicem viri - 

dis, granulis saturate fuscis ornata, sublate umbilicata; anfractus 5 J 
convexi, sutura anguste canalicuiata sejuncti, liris granosis (in anfr. 
penult. 7, suprema longe maxima) ubique cincti; anfr. ultimus ad 
peripheriam rotunde angulatus, gramilorum sericbns eirciter 14 cinc- 
tus; umbilicus albus, lira alba granulifera circumdatus, intus lira 
simplici ornatus; apertura obliqua, pulcherrime margaritacea, intus 
lirata; labrum extcrius margine crenulato, ad basim fortitcr liratum ; 
columella supcme anfraetui juncta, obliqua, inferne dcntata. Alt. 
i\\ mill, diam. maxima 8J, min. 1\. 

Hub. San Christoval, Solomon Islands, 

Perhaps the nearest ally of this species is Cl. afropiirpiirea of 
Gould. Prom that species, however, it may easily be distinguished 
by its difference of colour, channelled suture, more rounded spire 
and the peculiarity of the umbilicus. The main colour of C. ba~ 
thjrhaphe is a very dark olive-green, the apex being bright green; 
the granules of the infrasutural series, which are considerably lar¬ 
ger than the rest, are dark brown at intervals, two or three together 
being of this colour, and those between them of the same hue as 
the shell. The granules on the base are subalternately reddish 
brown and greenish. 
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84. T. (Clanculus) at ropurp minus, Gould .— Trochus (Mono- 
donta) atropurpureus, Gould , Boston Soc. Nat. Hist, Proa. 184?); 
OtiaConchol. p. 5??; Atlas to Wilkes United-St ales Explor. Exped 
pi. xiii. f. 224, a~e. 

Hub* San Christoval, Solomon Islands (Brazier) ; Tutuila, Navigators 9 
Islands (Gould). 

The dentate margin of the umbilicus is very characteristic in 
this species; it is -white, and the large tooth on the upper side is 
very constant. The interstices between the series of granules arc 
generally of a darker colour than the granules themselves j and 
sometimes the apex is of a rose-colour. 

85. Trocuus (Girbula) supragranosus, sp. nov. id. XXX.fig. 15. 

Testa solida, depresse globosa, anguste sed profimde perforata, pallida, 

strigis lafcis radiantibus aliquanto intemiptis fuseis vel rosaceo-fuscis 
ornata; anfractus 5 eonvexiuseuli, sutura profimdiuscula sejimeti, 
liris spwdibus versus apicem granosis (in anfr. penult. 4-5) cincfci; 
anfr. ultimas medio rotundatus inf erne convexiusculus, liris eirciter 
20, irregulariter pmsertim prope medium in paribus, omatus, pauiu- 
ium pone lahrum macula magna fusca vel roseo-fusea notatus; apertnra 
parva, circular is, intus argentco-margaritacea, prope marginem labri 
alba, et (in exetnplis adultis), tenuitcr iirata; labrum crassum mar- 
gine acuto; columella arcuata, superne levissime refiexa. Alt. 5 
mill., diam. maxima 5, minima 4£. 

Hab* San Christoval, Solomon Islands. 

One of the chief peculiarities of this species is that the spiral 
lirse on the last whorl near the middle run in pairs. The li rations 
on the spire become granulous as the apex is approached. The 
brown or pinkish-brown stripes which flow downwards from the 
suture are interrupted somewhat by the transverse sulci, and 
thus appear as oblong dots on the liras. On the back of the 
body-whorl, not far from the labrum, is a large brown or pinkish- 
brown stain. 

86. T. (0 ant in in bus) IIuttonh, sp. nov. PI. XXX. fig. 20, 

Testa breviter cornea, obtccte perforata, cucnileo-nigra vel purpureo- 

nigra, ad apicem detritum albida; anfractus 6-6, txmvexmsculi, 
striis sphalibns eirciter 7~8 inerementique lineis nculpti; anfr. ulti¬ 
mus ad peripheriam obtuse augulatus, inferne convcxinseulus, in 
regione umbilieali levissime impressus; apertura subcirculari-qua- 
drata, intus iridcscens, tenuitcr sulcata; labrum intus paululum 
incrassatum, albescens, anguste nigro limbatum; columella parmu 
arcuata, iucrassata, perforationem tegens. Alt. 14| milk, diam. 
10|. Exempli minora alt. 9 mill., diam. 7* 

Hab . New Zealand. 
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Care must be taken not to confound this species with, one or 
two others which are found from the same locality. O. tmebrosus , 
described by A. Adams in the Proc. Zool. Soc. 1851, p. 170, is a 
narrower and more coarsely suleated species than the present; 
and a second species (at present undescribed) is closely allied; 
it is umbilicated more broadly, spirally sulcated, and not so dark 
in colour, being of a pale purplish tint with the spiral line be¬ 
tween the sulcations of a darker tint. Neither Ccmthiridus 
tenehrosus , A. Adams, nor C. rufozona (also from New Zealand, 
and of the same author) appear in Hutton’s Catalogue of the 
Marine Mollusca of that country, probably owing to their being 
published without localities. I feel much pleasure in dedicating 
this species to the author of the above very useful Catalogue, 

87. Trochus (Euchelus) alveolatus, A. Adams. — Monodonta 
alveolata, A. Ad. Proc. Zool. Soc. 1851, p. 175. 

Hah . San Christoval {Brazier); Philippine Islands ( Cuming ). 

This is a very pretty species, and of the following dimensions 
—length, 12r| inillims., diatn. 9. The spiral granular line are 
six on the penultimate, and about twelve on the last whorl. The 
whorls are seven in number, somewhat convex, and divided by a 
deeply but narrowly channelled suture. They have no longi¬ 
tudinal lirse between the three upper series of transverse nodules 
(which is not stated in Adams’s very loose description), but are 
only obliquely striated in this region. Only the lower half of 
the whorls has a cancellated aspect. The longitudinal brown 
markings are broadest at the suture, and not interrupted by the 
transverse sulci on the upper part of the whorls; but beneath 
they appear on the granose limtiohs in small spots, 

88 . Stomatia angulata, A. Adams, Proc. Zool. Soc . 1850, p, 34 ; 
Sowerby’s Thesaurus Conchyl. ii. pi. 1 75. t 57 ; Reeve , Couch. Icon . 
vol. xix. 

Bab. San Christoval, Solomon Islands (Brazier); Philippine Islands 
(Cuming). 

As might be supposed from Mr. Adams’s description, this 
species is not uniformly “ green.” It is generally of a grey- or 
sage-green; and on the lower half of the body-whorl there are 
some narrow radiating undulating pale stripes. The specimen 
from the Solomon Islands is of a luteous colour above, and 
tinged with greenish ash beneath, with the slender pale stripes, 
and everywhere it is most minutely dotted with black upon the 
spiral lirations. 
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89. Stomatella haliotoidea, Sowerhy, A. Adams m Sowerhy* s 
Thesaurus Conchyl ii. p. 837, pi. 154. f. 10, 11. 

Hah. San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
(Cuming). 

The shell sent by Mr. Brazier is of a uniform olive-green,, and 
dirty white in the umbilical region, and dotted with white upon 
the spiral lirm. These are subequidistant and very line; and be¬ 
tween them the shell is very finely spirally striated. 

90. Emarginula variegata, A. Adams, Proc . Zool. Soc . 1851, 
p. 84 j Sowerhy, Thesaurus Conchy Horum, iii. pi. 245. f. 9, 10; 
Reeve, Conchol. Icon. vol. xix. 

Hah. San Christoval, Solomon Islands ( Brazier ); Philippine Islands 
( Cuming); Australia (Sowerhy). 

The species is described by Adams as “ albida, rufo-fusco varie¬ 
gata/’ and by Sowerby as “ alba griaco variegata and the figure 
in the 4 Thesaurus 5 represents it as white, variegated with pinkish 
purple, with darker spots on the ribs. The latter coloration 
agrees best with, certain specimens in the Museum ; and others 
are almost entirely of an obscure purplish tint, with scarcely any 
white markings. The specimens from the Solomon Islands are 
dirty white, with most of the radiating ridges of a blackish 
colour, and very finely grmiose. 

91. Tellina christo vaus, sp. nov. PI. XXX. fig. 22. 

Testa oequilateralis, tcquivalvis, rotunde subtriangularis, aliquanto tumid a, 
alba, macula rufescente magna subtriaugulari versus mnboucs pitta, 
polita, concentrice tenuiter striata; margo dorsalis utrinque valde 
dedivis, et paululum arcuatus, ventralis arcuatissimus, postice levis- 
simo sinuatus. Long, 7*1 mill., lat. 9, crass. 4-J. 

Hah. San Christoval, Salomon Islands. 

There is a single specimen of this little species in the Oumhi- 
gian collection from Upoiit, winch is a trille larger than the 
above dimensions, but agreeing in all other respects with that 
from San Christoval. The reddish spot, which is somewhat- 
triangular'in form, and stains'the valves towards the umbones, is 
also seen within them. The shining surface is slightly prismatic 
in certain lights. 

92. Thracia Angasiana, sp. nov. PL XXX, fig. 23. 

Testa alba, tenuis, inasquivalvis, ovato-oblonga, postice angustuta et 
rotunde trimeata, mediocriter imcquilateralis, concentrice temritcr 
striata, obscure et minutissime granosa j margo dorsalis antice 
arcuatus, postice dccliviter rectiusculus, ventralis antice areuatuK, 
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postiee rectiusculus; latus antic tun rotnndatuxn, latum. Lat 23 
mill., long. 14, crass. fi-| 

llab. Sow-and-Pigs Reef, Port Jackson. 

The granulation of the surface is so minute as scarcely to be 
noticeable with the aid of a simple lens; and consequently the 
values appear to be but concentrically striated. The posterior 
end of this species is narrower than the anterior, whilst in 
Jcichsoniana it is broader. 

$3 . Thracia Jacksoniana, sp. nov. PL XXX. fig. 24. 

Testa alba, ovato-oblonga, postice biangulata, rotunde truncata, antice 
aliquanto angustata et rotundata, subajquivalvis, paululum insequi- 
lateralis, concentrice leviter plicata, ubique minute granose striata; 
margo dorsalis utrinque valde declivis leviter convexiusculus, ventralis 
parum arcuatus; valvse intus tenuiter radiatim striatae; impressio 
pallii lata, hand maxime profunda. Lat. 21 mill., long. 12-J, crass. 8. 

Hah. Sow-and-Pigs Reef, Port Jackson. 

This species is almost equilateral, but a trifle longer anteriorly. 
The surface of the valves is irregularly and rather distantly con¬ 
centrically plicated, and also most minutely granosely striated in 
the same direction. Down the posterior portion of the valves 
from the umbo to the obtuse angle at the conjunction of the 
lateral and ventral margins there radiates a slightly raised 
elevation or keel; and a second one is observed near the dorsal 
slope. 

94. Cardita bimaculata, Deshayes, Proc. Zool . Soc. 1852, p. 102, 
pi. xvii. f. 4, 5, 

Hah. Tasmania ( Brazier ); New Zealand (Deshayes), 

The shells from Tasmania are white beneath the dirty brown 
epidermis, and spotted irregularly with red upon the granose 
ribs. Resides the two brown spots on the muscular sears in 
each valve, there are two elongate marks of the same colour, one 
on each side of the umbo, in the region of the lunule and dorsal 
ligament 

95. Cardium (Fra gum) mundum, Reeve, Conchologia Iconica , ii. 
f. 125. 

Hah Arrowsmith Island, Marshall Group (Brazier) ; Lord Hood's 
Island (Cuming). 

The specimens of this beautiful species from Arrowsmith 
Island have a few sanguineous spots on the angles'of the valves, 
and are also stained with the same colour between the lovely ira- 

LINN. JOURjST,— ZOOLOGY, VOL. XIT. 40 ' 
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bricated ribs on the posterior slope. The ground-colour of these 
shells is yellow; and they are dotted with opaque white, 

EXPLANATION OF PLATE XXX. 


"Fig. 1, jStifim Meadow . 

2. N. fnuotlom, 

Vt, Fuses imhr'wrfits. 

4. Nami 3 farm Hi, 

5. iV. InUrUrata. 

(>. Bleurotoma (-?) salon ton- 

msis. 

7 . Clathu relict immaadafa. 

8. Ttcchtsia C?)r/Io!>osa. 

1). Coltmhdfa Carolina 1 .. 

10. MUra (l urrieula) rufofilosa. 

11. Cf/thara iniersfriata. 

12. Mifra ( Turricula), var. 

JtcvUna. 

13. Cjjt/w.m milimata. 


Fig. 14. IHsania solammmm. 

15. Tmvhm (GMtda) 

suprut/ruuosus, 

10 . Fauna liraBeri. 

17. Troehus (Clare ulus) 

hath i/rh apin'. 

18, 18 a. Adeorhls ienu Herat a. 
ID. Bissoina terehroides, 

20. TrocJms (Can fhar Idas) 

Buffo nil. 

21. Lit tor in a nietananne. 

22. TelUna vkrlstnmUs, 

23. Thraeia Ameptmma, 

24. 7\ Jaelmnimia. 

25. Mantra pinyuis, var. 


On the Introduction of Trout and Tench into India, 

By “Francis Bay, Esq., jSurgeoa-Major, F.L.S. 

[Bead April 0, 1870.] 

Burin a the last few years throe attempts have been made to in¬ 
troduce European fish into the rivers and tanks on the Neilgherrv 
Hills in the Presidency of Madras. It may now he assumed that 
at any rate the Trout (Mahno levencnm) and the Tench (Tinea vul¬ 
garis) have bred there, and may prove an eventual success. 

The first trial was made by Mr. Thomas, of the Madras Civil 
Service, who took out a few hundred trout-ova in the i El pond hi 
1803, Prom various causes they died prior to reaching India. 

In 1866 I made the second attempt. The eggs'were obtained 
forme by Mr. Frank “Buekland, and were In an excellent state 
. when packed.' This process was performed by myself, as I had 
previously been instructed by Mr. Tout; and six small boxes of 
ova were placed, February 2nd, in the iee-room of the P. & O. 
steamer £ Mongolia 9 at'Southampton. On March 12th, they were 
landed at 1 Madras, On the 14ih they reached the Government 
Gardens at Qotacamund, where the Superintendent, Mr, MTvor, 
had prepared a very suitable house for their reception. Through 
it flowed a stream of clear water. Things went on pretty well for, 
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a few clays 5 but on April 1st a great mortality occurred amongst 
the ova, and by the 10 th the majority were dead. 

Fearing the waters of the hills were too warm for the eventual 
success of European fish, 1 obtained leave' to introduce suitable 
species from the low country, winch was done with considerable 
trouble. 

Mr. MTvor was greatly interested in these experiments; and 
subsequently,when proceeding to Europe, he determined to try and 
introduce Trout in another way. Distrusting the ova, he pro¬ 
posed to bring them over in the form of young fish ; and it must 
be remembered that in those days, as vessels could not go through 
the Suez Canal, the fish “would have to he landed at Alexandria 
and conveyed in the crowded and inferior railway carriages across 
Egypt to Suez, He informed me that every one considered failure 
to be inevitable 5 but he adhered to his own views, and I am glad 
to add that his enterprise, intelligence, and patience have been 
rewarded by success. 

Ho first had young fish captured and placed in a receptacle 
through which water ran; the stream was diminished by degrees 
and finally cut off, and thus the trout became accustomed to con¬ 
finement. On board ship the water was constantly oxygenated by 
being poured from a height, or passed through the rose of a 
watering-pot or large syringe; and some of the Trout, Tench, and 
other Carp reached Ootacamund in safety. 

I regret that I have no account of this interesting experi¬ 
ment to offer, especially as I believe it has been published; but 
if I ever had a copy, it has been mislaid. 

"Whilst on the Neilgherry hills for a short time in 1878, I ob¬ 
tained several specimens of Tench (Tinea vulgaris , Cuvier) from 
different localities around Ootacamund; they were doubtless 
bred from those Mr. MTvor took out to the hills. I did not 
see any Trout; and although Mr. MTvor promised to send me 
some from the Koondah streams, he was unable to do so, 

“Ho doubt,” observed Mr. MTvor, (Feb. 5th, 1878), “all our 
fish are breeding rapidly, with the exception of the Trout; and 
the waters of the Hills will soon be alive with them. The 
Trout also have produced young; and we caught some, but not 
nearly in the number of the other kinds. They, however, seem to 
be doing well in the Pyjeara and Macoorty streams, although 1 have 
not been able to catch any of them there. They should do well 
in the Koondahs and west side of the Hills. The great' quan- 

40 *' 
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tity of mud washed in heavy rains from the cultivated land on 
the east side of the Hills will, I fear, render the streams unfit 
for Trout. We caught several Tench weighing about pound, 
mud Rudd* still heavier.” 

Mr. II. S. Thomas, of the Madras Civil Service, wrote to me 
(Jan. 8th, 1876) saying he was despatching a Neilglierry Trout. 

“ It was sent by Mr. MTvor in spirit to Mr. Ballard, by whom it 
was immediately forwarded to me, and overtook me at Coonoor, 
just as I was going down the Grhat. I took a hurried look for 
the adipose fin, •wrapped him in muslin, and replaced him again 
in the spirit. The red spots were then bright; a week later 
they had almost disappeared, I mention this to show that he 
was dearly fresh when he came to me, and to draw your atten¬ 
tion to the spots being red ,—this latter point, because Mr. MTvor 
told me that, with one solitary exception, the Trout he put into 
the rivers were all Loch-Levon Trout; in Loch Levon, accord¬ 
ing to Mr. C. Pennell, the Trout have not red spots. Still the 
spots may have been due to their having been bred in a river, not 
a lake, for a series of years. 

The specimen weighed, out of spirit, 1] ounce. Length, from 
nose to bifurcation of tail, 6 inches, to end of tail 6] inches. 

Salmo levenensis, Walker , Yarrcll .—Loch-Leven Trout, Richard¬ 
son .—Salmo exciter, Parnell. 

I). 13; A. 11; L. 1. 120; L. tr. 26/30. 

Length of head 4 of caudal (>$; height of body 5f in the total length. 
Byes, diameter £ of length of head, 1 diameter from end of snout, and 
If apart. The width of the head equals its length behind the eyes ; 
its height equals its length, excluding the snout. Thirteen rows of 
scales between the lateral line aiul the base of the adipose dorsal fm. 

Tins fish having been well described, it is useless to enter fully 
mi that subject. Respecting its colour, it shows twelve short, 
vertical, light bars along the middle of the side, or the finger¬ 
mark's of a young fish. The spots alluded to arc now black, 
whilst Mr. Thomas observes that they were originally red. This 
is probably due to the fish having been bred in a dear moun¬ 
tain-stream ; for the Loch-Leven Trout are said to have no red 
spots. The colour of the water and the soil through which 
streams flow exercise great influence on the colours of fishes; but 
the result in this instance is moat interesting. 

* I think these were Gold. Carp, The single specimen I saw was Canmim 
unrettus. 
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Whether Trout will permanently succeed in Hindoos tan, has 
has yet to be ascertained. Hone of the Salmonidee have been dis¬ 
covered south of the Hindoo Koosh, whence Griffith brought 
specimens. 

I may here mention that, having received the collection of 
fish made by the late Dr. Stoliczka in the recent expedition to 
STarkand, I do not find a single specimen of Salmon idse contained 
therein; one Siluroid, and the rest Cyprinidae, comprise the 
whole. 


On some of the Dishes of the Deccan. 

By Feancis Day, Surgeon-Major, F.L.S, 

[Head April 6,1876.] 

Having received from Dr. A. F. Dobson, of the Madras Medical 
Service, about 170 fishes collected from the Kiatna and its tribu¬ 
taries near the Nizam’s station of Hingolie, in the Deccan, as well 
as a few others from a tank near Bellary, I have thought it 
might be worth while to offer a few remarks under the above 
heading. 

It is now nearly forty years since Colonel Sykes’s paper* on 
“ the Fishes of the Dukhun ” appeared in the c Transactions of 
the Zoological Society,’ in which the author alluded to forty- 
six species, remarking that no less than forty-two were new to 
science. 

Dr. Bleeker, in his paper “ Beng. en Hind.,” gives a list of these 
fishes, and places them in the genera to which he then considered 
they belonged, Jerdon (M. J. L. & Sc.) also remarked on a few, 
expressing his regret that Valenciennes, in the grand 4 ITistoire 
Naturelle des Poissons/ had omitted all reference to Col. Sykes's 
paper. 

Dr. Gunther, in the ‘ Catalogue of Fishes in the British Mu¬ 
seum,’ thus disposes of Sykes’s forty-two new 7 species:—six new, 
eleven previously known, twenty doubtful or omitted, five the 
genus doubtful. 

The only record which I have yet discovered at the India Office 
respecting Sykes’s collection is the following note of presentation; 
—“ July 15th, 1831. Fish, insects, and reptiles in spirit 117 
also “ drawings of fish twenty-nine,” which being one more than 
* Paper read Nov. 27, 1838. 
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were published, is probably due to the Oj/prinus nuhta having been 
omitted. No notice of the gift of skins offish can be discovered 
That they may have existed appears probable from the following 
passage in his paper under the head of Ogprinm nuhta :— ££ Both 
Mr. E tip pell and Mr. Yarrell, wlio have done me the favour to 
look over my fishes, express their belief that the present fish is 
only a monstrosity of C. aumtus” (p. 355). 

The next officer who examined some of the fishes of these parts 
was Dr. Wyllie (see Proc. Zool. Soc. 1840, p. 34), who was struck 
with the accessory branchial sacs of the SaccobrancJnis singio , 
which he considered were “ perhaps intended for reservoirs of 
water to enable the animal during its migrations from tank to 
tank to maintain the gills in a constantly moist condition. They 
may also perhaps serve, in ordinary circumstances, as an extension 
of the respiratory surface; and the numerous blood-vessels that 
are seen in their coats would tend to give a probability to such a 
conjecture....... They are of loose cellular texture, of a whitish 

grey colour, speckled with numerous minute black points; they 
are traversed from one extremity to the other by a blood-vessel 
of considerable size, into which numerous small branches open at 
right angles.” 

I believe Dr. Wyllie to have been correct in the last part of his 
observation, that this sac or sacs (which extend backwards from 
the gill-cavity, amongst the muscles on either side of the neural 
spines) are receptacles for air, that air is taken in by a con¬ 
stricted orifice existing between the superior and the next 
branchia, and that the single blood-vessel is employed in return¬ 
ing arterial blood to the general circulation, it having been oxyge¬ 
nated in the air-sac*. It appears to pass to the lowest branchial 
arch; but I must leave this subject for a future paper. Irrespeeli ve 
of this air-sac, an air-vessel or air-bladder enclosed m bone exists, 
and is connected by a tube with the pharynx, as is usual in the 
Thysostomi, 

Since then Col. Playfair has received some specimens from 
Poona, which have been deposited in the British Museum. 
Personally I have collected in the Kistna and its affluents at 
Kurnool, Bezwada, and Masulipatam, also in the Godavery from 
Eajalnnundy to its mouth. I have also obtained a few species 
from the Nerbudda at Jubbulpore, from the tanks at Hurdah. and 
had a collection made for me at Poonah and in its vicinity. 

* Those fishes take in and blow out globules of air. 
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L Ambassis ranga=C handa ranga, H. B .; C. lala (young), 11. B.; 
Ambassis Bavlovi, Sykes, Bleeker, Jerdon; A. alta, C. V. j Chanda 
(Ambassis) ruconius, McClelland, 

Sykes, as can be seen on bis original drawing, referred ibis fish 
to .Hamilton Buchanan’s species. 

2. Gobi us giuris, Ham. Buck, 

This species may be thus subdivided:—(1) G. giuris, BL B., 
Bleeker, = G. ecitebns, C.Y.; G. spectabilis, Gunther. (2) G.Jcora- 
motiah, Bussell,— G, kora , C.Y. (3) G. bullee-lcokah , Bussell, = 
G. Imrpah , Sykes ; G. Rimellii , C. Y. j G. platycephalns, Peters. 

“ Oolooway, Tamil; Qoskia denta, Telngu ; Halloo seelcdah, 
Hind.” 

3. Ophiocephalus marulius, Ham,. Buck. 

This is not Sykes’s fish, of which, however, I have specimens 
from the Malabar coast and Canara. The O. marulius appears to 
invariably possess an ocellus on the base of the caudal fin, which 
is absent in the second species. 

4. O. leucopunctatus, Sykes , Bleeker^ O. grandinosus, C. V. 

The original drawing of Yalencienne’s species was brought from 

China; and the further remark occurs, u la retrouvde dans le 
Maissour,” whence Dussumier brought a fine specimen. Sir 
John Bichardson (Ich. China, p. 252) observes of Cuvier & Valen¬ 
ciennes’ species, <£ described from a painting executed in China 
whereas it is most distinctly stated that the description was drawn 
up from Dussumier’s specimen, not from the drawing. Dr. 
Gfunther locates the species, “ Fresh waters of China j river 
Maissour.” 

Hot long since I visited the unrivalled and beautifully kept 
ichthyological collection in the Jardin des Plantes at Paris, 
which is freely opened to those who wish to study its treasures. 
Dr. Sauvage was good enough to show me the type specimen of 
O. grandinosus, 0. Y., labelled as having been obtained in Malabar 
by Dussumier. The Maissour is probably the Maisur or Mysore 
country, from which some of the rivers on the western coast of 
India were believed to have their origin. I also saw in the fine 
collection at Berlin a specimen received from the Paris Museum 
with the locality given as Malabar. The Madras Museum has 
also received it from the Coromandel coast; and it is probably the 
Ophiocephalus termed so war ah by Bussell (Pish. Viz. ph 163). Of 
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coarse, because it is found in India, such is no reason against its 
also being in China, as seen in O. gaehua , H. B. 

5. Oph 10geph alus gacii ua, Ham . Back. 

One of the specimens is tinged with orange. When in Assam 
I obtained some of these fishes from near Goalpara, where the 
O. aurantiacn% H. B. s came from. All were more or less spotted 
and marked with yellow about the head. I have received this 
widely distributed species from Major Miles, who captured it in 
the river Kej, near Gwadur, in Beloochistan. It is also found in 
Afghanistan. 

6. Mastacembelus armatus, Ldcep. 

Is the same as Sykes’s species. I obtained the M. jpancalus, 
II. B., at Jubbulpore, and also as high up the Brahmapootra in 
Assam as Debroogliur. The variations which this spined eel 
undergo are very remarkable: the fin-rays are usually D. 25-26/ 
30-40, A. 3/31-38 ; in Upper Assam I found the fin-rays D. 26/42, 
A. 3/46, and a few vertical bands on the body. In Burmali the 
banded M. zebrinus, Blyth, appears to supersede it; still it is 
worthy of inquiry whether such is not only a local form : it has 
I). 28-29/50-52, A. 3/51-56. There are twenty rows of scales 
between the lateral line and the commencement of the soft dorsal 
fin instead of eighteen, as seen in the 3L pancalm. To illustrate 
how widely the number of fin-rays differs in fish of this genus, I 
have received a M. imieolor from the Berlin Museum with 1). 
33/94, A. 3/98, the formula usually given being D. 33-34/80-84, 
A. 3/75-SI. In the M. annatus the variations in the number of 
the fin-rays are likewise considerable. It is termed at Hingolie 
“ Aral , Tamil; Banpura, Telugu ; Baum, Hindostanee ; Warn, 
Malmitfca.” 

7. Macronks AOR=Pimdodns aor, H. B.; Platystoum seenglmla, 
Sykes ; Bagrus seenghala, Bleeher Jordon. 

u liarlee helleUee , Tam,; Waldee , Hind.” 

8. M. cavasius = Pimdodus eavasius, Ham. Buck.; Phnclodiis secii- 
gfcce, Sykes; Bagms seengtee, Bleeher. 

<c Topa kellettee, Tam,; CMnnah jellah, Tel.; Ghota huterna , 
Hind.” 

9. Rita kutu rnee = Phractocephalus kuturnce, Sykes; Pimdodus? 
kutumee, Bleeher; Bagms kuturnee, Jerdon. 

This species of BUa has no posterior prolongation of it# air- 
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vessel. “ llathoo kellctt.ee, T am. ; Code jellah , Tel. ; Bur ah hu- 

burnee , Hind.” 

10. Rita gogr a=P liractocephalus gogra, Sykes; Pimelodus? gogra. 
Sleeker ; ? Arius pavimentatus, Val. * j Fangasia ? gogra, Jerdon ; 
Gogrius Sykesii, Day. 

1 have taken this fish in the Kistna at Kurnool, and also re¬ 
ceived it from Poona. 

11. Pseudeutropius goongwaree = Hypophtliiilmus goongwaree, 
Sykes; Bagrus exodon, Val. ; B. goongwaree, Sleeker fy Jerdon. 

Although this species is not in Dr. Dobson’s collection, I have 
obtained it in the Deccan. 

12. Ps. taakree = Hypophthahnus taakree, Sykes ; Bagrus taakree, 
Sleeker Sf Jerdon ; Pseudeutropius longimauus, Gunther . 

13. Callichrous BiMACULATUS = Silurus bimaeulatus, Bloch. 

This may be ScldTbe pabo, Sykes, = Wallago pabo, Bleeker ; 

Silurus pabo, Jerdon. The C. bimaeulatus is the common Deccan 
form, but it has rarely above 66 anal rays ; whilst Sykes states A. 
68-70, and may refer to C. checker a, Ham. Buck., also found in the 
Deccan. <e Chowallmj , Tam.; Tedwah , Tel.; Poptah , Hind.; Goom - 
gulah , Mahr.” 

14. Wall ago attu = Silurus athu, Bl, j Schilbe boalis, Sykes ; Wal- 
lago Russellii, Bleeker; Silurus boalis, Jerdon . 

“ Walltuj, Tam.; Walgoo , Tel,; Podom, Hind.” 

15. Silundia Sykesii, n. s. ?=? Ageneiosus Children!, Sykes , Sleeker, 
$ Jerdon . 

B. *ii, D. I/O, P. r 2 , V. 6, A. JA, C. 17. 

Length of head 51;, of caudal 4f; height of body 5$ Li the total length . 
Eyes with a narrow, free, adipose lid, diameter 3J in length of head, 
1 diameter from end of snout and 1 T } apart. Anterior nostril on front 
edge of snout, the posterior oval and patent, more in the mesial line 
of the head. Lower jaw slightly the longer, curved upwards in the 
middle; snout rather broad. Barbels —the maxillary ones extend 
nearly, or quite, to the base of the pectoral fin j the mandibular ones 
are thin and as long as the diameter of the eye. Teeth cardiform in 
the jaws; in a crescentic band on the palate, Fins— dorsal spine 
weak, rugose anteriorly, finely serrated posteriorly, and as long as the 

* Valenciennes does not mention the dark fins so well marked in this species ; 
but; as his specimen was upwards of a foot long, it cannot be the young of Idrne- 
lotlm rita , H. R, 
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head excluding the snout; pectoral spine stronger, as long as the 
head behind the angle of the mouth, and reaching to above the ven¬ 
tral; ventral arises behind the vertical from the posterior dorsal 
rays, and reaches the anal; caudal lobed, the lower lobe somewhat 
the longer. Air-vessel transverse, not enclosed in hone. Colours — 
bluish superiorly, becoming white beneath, the fins stained externally 
with grey. Two specimens up to inches in length. 

I have one from Kurnool nearly 9 inches long. 

Sykes states that this fish is termed Purree (Malir.) and Bilim 
in the Deccan, that it is without cirri , and also that the first bony 
ray is cc serrated on the anterior edge,” such being also shown in 
the figure. This last observation leads me to believe that he de¬ 
scribed from the drawing, which seems to have maxillary barbels 
indistinctly marked. 

The long maxillary barbels of this species at once serve to dis¬ 
tinguish it from the 8 . gmigetica *, C.Y. 

I am unable to admit that the existence of mandibular barbels 
in this species is a valid reason for instituting anew genus for its 
reception:— Sihmdia Sykesii has long maxillary and also mandi¬ 
bular barbels; 8. (/angelica, maxillary but no mandibular barbels. 
If these Silundice are considered gonerieally distinct, so must the lie- 
mipimelodm itchhcea\ Sykes, from the genus in which I have placed 
it, as it possesses eight instead of six barbels. Likewise another 
Deccan fish, N'cmacheilus Ecezardi, Day, which has eight instead 
of the normal six barbels, would require a genus to itself. This 
opens too wide a question to enter upon in this place; but if the 
foregoing views are correct, if follows that the genus Lepidocepha- 
Uchlhgs , Blceker (divided from Cobilk on account of its having eight 
instead of six barbels), must be suppressed. In Barbas it is gene¬ 
rally admitted that those with four, two, or without barb cl a, belong 
to one genus. I have also found two species of llohlee with barbels, 
a genus considered to be without any. 


* If) a. SllitTNMA GANOimCA, Tl. 8. 

b, am, i). f/o, i\ T v y. r>, a 19. 

Length of head hf, of caudal 0; height of body f>.} in the total length, 
Ej/es —diameter 4J in length of head, L] diameter from end of snout, and !i 
apart. Width of head equals its length, excluding the snout, whilst it h height 
is rather less. A pair of maxillary barbels about as long as the eye, no mandi¬ 
bular ones. Fins —dorsal spine as long as the head, excluding the snout, almost, 
smooth anteriorly, serrated posteriorly. This species so closely resembles the 
other two, that a further description appears unnecessary. 

Habitat. The rivers of Bengal and Burma, It attains a large size. 
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1(1. IIemipimelodus itchkeea = Pliractocepluilus itch keen, Sykes ; 
Bagrus itclikcca. Meeker ; Pimelodus itchkeea, Jerdon ; Macrones 
itchkeea, Gunther. 

D. |/0, P. J, V. (>, A. 71,-C. 17. 

Length of head 5, of pectoral 5; height of body 6 in the total length. 
Byes —diameter ~J of length of head, 1 diameter from end of snout, 
and also apart. Snout overhanging the mouth, upper jaw the longer. 
Upper surface of head rugose. Occipital process four times as long 
as wide at its base; the lateral occipital process curves rather out¬ 
wards and downwards. Humeral process pointed and as long as the 
head, excluding the snout. The superior longitudinal groove extends 
to the base of the occipital process. Barbels eight, the maxillary pair 
longer than the head. Teeth villiform in both jaws, none on the 
palate. Fins —dorsal spine smooth, its length equal to the distance 
between the anterior nostril and the posterior end of the head; pec¬ 
toral spine serrated internally; ventrals commence behind the vertical 
from the last dorsal ray; caudal deeply forked. Air-vessel in two 
lobes, rather large, and visible on the sides of the shoulder below the 
skin. Colours —yellowish-bronze, becoming silvery on the abdomen ; 
three dark blotches over the head, and four more over the back, 
descending as low as the lateral line; a black edging to the caudal, 
and a black blotch on either lobe; a dark mark on the dorsal fin. 

This species and II. cenia, H. B., are very similar; but the 
itcJileeea has eight instead of six barbels, whilst its air-vessel is 
only partially surrounded by bone. 

1 have specimens from Poonah; but it is not included amongst 
Dr. Dobson’s fish. 

17. Bagarius Yarrellit = Pimelodus bagarius, H . B. ; Bagrus Yar- 
rcllii, Sykes, Bleeker) Bagarius Buchanani, Bleeker ; Pimelodus Yar- 
rellii, Jerdon . 

18. Glyptosternum lonah=B agrus lonah, Sykes ; B. Iona, Bleeker ; 
Pimelodus lonah, Jerdon ; Glyptosternum dekkanense, Gunther. 

44 Korah mutt ah, Tel.” 

1,9. Be lone cancila = Esox caneila, IL B. ; Bolone Gran, Sykes, 
Bleeker , $ Jerdon . 

This species I have obtained in the Deccan. 

20, Discognathus lamta—C yprinus lamta, H. B .; Chondrostomus 
mullya, Sykes , Bleeker , 

This is by no means a rare fish in the Deccan; Dr, Dobson 
has sent seven specimens; I have taken it in numbers from the 
Kistna. Sykes’s figure gives a far better idea of this fish than 
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does his description. The transverse process on the upper lip, 
which he mentions, is better seen in specimens from the neigh¬ 
bourhood of hilly districts than in those confined to the plains. 
Chondrostoma watlanah , Sykes, is stated to belong to Hamilton 
Buchanan’s Garra division of the genus Cyprinus ; but the figure 
does not give one that impression. It may possibly be intended, 
for the young of D. lamia . 

21. Catla Buchanani, C, F.,=Cyprinus catla, H. B. ; Cyprinus abra- 
mioides, Sykes, Jerdon ; Lcuciscus abramioides, Bleeker. 

This fish is by no means uncommon in the Kistna, where it at¬ 
tains a considerable size :X: . Sykes remarks that its flesh is firm, 
sweet, and agreeable, that the fish is highly esteemed, and appeared 
to him to be the most valuable of the carps of India; McClelland, 
that there is no species of more importance than this in an eco¬ 
nomic point of view, and wonders why it has been so long over¬ 
looked by our epicures; and he observed that it extends to Upper 
Assam. I found it in Burma, and when last in Paris saw a beau¬ 
tiful large stuffed specimen from Siam. 

22. Labeo fimbriatus, B/oc/i,=VuncoiTliinus bobree, Sykes; Leu* 
ciseus? bobree, Bleeker. 

There arc six specimens of this widely spread species. 

23. L. rqhita=C yprinus rohita, II. JB. 

24. L. potail=? Cyprinus potail, Sykes, Jerdon ; Lcuciscus potail, 
Bleeker, 

D. 3/10, P. 17, V. 9, A. 2/0, C. 19, L. 1. 40, L. tr. 8/11. 

Length of head 5, of caudal 4; height of body 31 in the total length. 
Byes —diameter -j of length of head, 3 diameters from the end of 
snout. Dorsal profile much elevated, the abdominal nearly horizontal; 
snout overhanging the mouth, which is inferior and has a slight 
lateral lobe; lower labial fold distinct. Fine pores on the upper sur¬ 
face of the head, snout, and along the cheeks, being most developed 
on the snout. A pair of maxillary barbels of medium length. Fins — 
dorsal commences midway between the snout and the posterior ex¬ 
tremity of the base of the anal fin, its upper edge concave, the height 
of the fin two thirds of that of the body; pectoral nearly as long as the 
head, its length equalling that of the ventral; anal much highest; ante- 

* In * Nature/ December 0, 1875, is a note from Mr. Mitchell, showing the 
rapidity with which this fish grows. Having had a tank dug near Calcutta 
(65x58 feet and 18 deep), lie placed in it some fry from | to 1 inch in length 
(this occurred in May); after four months it was netted, one of the largest 
weighed ,14 oz., and was 11 inches long; the others-were only 1 or 2 oss. lighter. 
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riorly; caudal deeply forked, the upper lobe the longer. Lateral line, 
rows between it and the base of the ventral. Colours— greyish, 
each scale with a red lirnule ; fins stained grey along their edges, and 
dorsal also along its centre. 

1 have a specimen 10 inches long from Poonah. 

25. L. bog gut = Chondrostoma boggut , Sykes, Bleaker) Tylognathus 
striolatus, Gunther. 

One specimen, I have also obtained it from Poonah, Jubbul- 
poro, and other places. 

26. L. nukta = Uyprinus nukta, Sykes, Jerdon ; Carassius auratus ? 
(monstrosity), Bleaker . 

This species I have already described (J. A. S. of Bengal, 1872, 
p. 319), when I showed that it was not the Carassius auratus, but 
a true Labeo. Dr. Dobson has sent one small specimen from the 
Kistna. I obtained some larger ones from Poonah through the 
assistance of Col. Everard. The C. auratus is only found in the 
domesticated form in India and Burma; but Dr. Anderson 
brought back a number from the first expedition to Yunnan, all of 
a dull green colour. 

27. Cirrhina kawrus = Chondrostoma kawms, Sykes, Bleeker, 
Jerdon. 

D. 3/9-10, P. 19, V. 9, A. 2/5, C. 19, L. 1. 36-38, L. tr. 6*/7. 

Length of head 6, of caudal 4§ ; height of body 5 in the total length. 
Byes —diameter 3J-3J in length of head, diameter from end of 
snout, and l§-2 apart. Dorsal and anal profiles equally curved and 
low. The width of the head equals its length without the snout, 
whilst its height is slightly more. Upper jaw the longer; lips not 
fringed, a tubercle above the symphysis of the lower jaw. A few 
pores on snout, or else absent. Barbels absent, or a rudimentary 
maxillary one. Fins —dorsal commences midway between the snout 
and the posterior end of the base of the anal fin, it is nearly as high 
as the body; pectoral almost as long as the head; ventral commen¬ 
cing on a vertical line below the hind branched ray of the dorsal fin, 
it reaches rather above halfway to the vent; anal does not reach the 
caudal when laid back; caudal deeply lobed. Scales, 14 or 15 rows 
before the dorsal fin ; 4J row's between the lateral line and the base 
of the ventral fin. Lateral line with a very slight curve. Colours— 
silvery, with some dark spots near the shoulder; dorsal and caudal 
fins edged with grey ; pectoral, ventral, and anal reddish. 

Sykes’s figure, if intended for this species (which appears to be 
otherwise undescribed and common in the Deccan), shows the eye 
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too small. He observes on its having no lateral line, but qualifies 
this assertion by saying “lateral line very rare, and, when occur¬ 
ring, obscure.” 

28. C. fuluncer—? Chowlrostoma fultmgee, Sykes, Meeker , 

Tin’s species I have received fram Poonah, and described in the 
c Journal of the Asiatic Society of Bengal, 1872, p. 821. 

29. Mo la sandkhol = Lcuciscus sandkhol, Sykes, Meeker, Jerclon ; 
Leuciscus harengula, Cuv. § Val. 

This fish, of the genus Thynniclithys , Bleeker, is found in both the 
Kistna and Godavcry rivers almost to their terminations. I have 
not taken it in Burma. 

30. M. Bucuanani, or Cyprians mola, II. B. 

Is found throughout the Decan, and may be identical with 
Leiwiscus chit id, Sykes, Bleaker, Jordon; but if so,the number of 
fin-rays has been given incorrectly. 

31. Barbus sab, an a, H.£\,= B. khudree, pt, Sykes, Meeker , Jordon, 

32. B. (barbodes) Dobson i, sp. nov. 

I). 4/9, A. 8, L. 1 32, L. tr. 51/51. 

Length of head 6, of caudal 41, height of body 31 in the total length . 
Fijes —diameter 3 Jin length of head, nearly one diameter from end of 
snout, and H apart. Dorsal profile rather elevated; snout a little 
obtuse. The greatest width of the head equals its length behind the 
middle of the eye. Mouth horseshoe-shaped, the lower labial fold 
interrupted in the middle. Upper jaw overlaps the lower; the maxilla 
reaches to below the front edge of the eye. Barbels thin ; the maxil¬ 
lary ones as long as the eye; the rostral ones somewhat shorter. 
Fins —dorsal commences midway between the snout; and the base of 
the caudal, its lust undivided ray articulated and $ as high as the body; 
pectoral nearly as long as the head, not reaching the ventral, which 
latter extends $ of the way to the base of the anal; anal does not 
quite reach the base of the caudal, which latter is deeply forked. 
Scales, 21 rows between the lateral line and the base of the ventral 
fin. Lateral line complete. Colours —bluish above, lighter below; 
the fins edged with grey. 

Sykes has B. khudree, composed, I believe, of two species—one 
with “ blood-stained fins *’ (B. sarana), and his variety with “ the 
fins tipped with bluish instead of red ” (or the fish now described). 
Both species exist in this collection j but Sykes observes of the 
undivided dorsal rays, “ the whole four compact ” or imsemted, 
which would be correct for B. Dohoni, but not for B. sarana 
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whilst the remainder of bis description agrees with tins latter 
species. B. sarcma is termed “ Kunnwn, Tel.; Bhhoo, Hind.; 
Wadis , Mahr. 55 

33. Barbus tor, II. 5.,=? B. mussulah, pt. Sykes, Meeker, Jerdon. 
Sykes’s specimen of this fish, in the British Museum lias been 

referred by Dr. Gunther to B. tor; but he gives B. Umdree , Sykes, 
as a synonym, but not B. mussulah, Sykes. However, in P. Z. S. 
1872, p. 877, Dr. Gunther further observes, “Although not the 
true names (if any) were attached to the bottles when they were 
transferred to the Museum, the name of Colonel Sykes was written 
on the labels; and I still believe the specimens to be typical. 55 

B. khuciree , however, is a species which, Sykes observes, only 
attains to 1| foot in length. He also states having seen the B. mus* 
sulak , 8 feet 4 inches in length, and weighing nearly 42 lb., and 
that the papilla* on the cheeks are not constant. The B. tor 
appears to be found all through the Deccan. There are nine spe¬ 
cimens in this collection ; they are named “ Sanu candee , Tam.; 
Telia pur lea, Tel.; Sttfeed Idiowl, Hind.; Blind gall, Mahr, 55 

34. B. kolus, Capoeta kolus, Meeker; B. Guentlieri, Day. 

There are ten specimens of this fish in the collection ; it appears 

to extend its range to the mouth of the Kistna river. u Oh alia 
candee , Tam.; Binedoo , Tel.; Koodwah , Hind.; Aurool , Mahr. 55 

35. B. stigma, K. B . 

30. B. in cto, H. j3.,==Rohtee ticto, Sykes ; Systomus ticto, Bleeker, 
Jerdon . 

37* B. cosuatis, H. Ik,=Roll tee pangut, Sykes ; Systomus pangut, 
Bleeker . 

I have taken, this species at ITurda and in Bombay, but only 
up to 3 inches in length. Sykes observes his fish attains to 5 
inches. 

38* Rasbora daniconxus, H. B. 

39. Aspidoparia morar, Ham. Leuciscus morar, Syke$» 

Bleeker . 

40. Rohteb alfrediana, Cuv , et Val. 

41. R. Vigorsii, Sykes, = Systomus Yigorsii, Blkr Abvamis Vigorsii, 
Jerdon; Osteobrama rapax, Gunther . 
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Five specimens. This fish is taken as low as the month of the 
Jvistna, 

42. 11. Ogilbii, Sykes, = Sy stomus Ogilbii, Blkr.; Abmmis Ogilbii, 
Jerdon. 

I have this species from the Kistna. 

43. Baeilius cgcsa, H. B. 

44. Danio osteo graph us, McClelland* 

There are two specimens of this fish in the collection; they arc 
of the variety which 1ms the maxillary barbels deficient. 1 have 
seen similar ones from Seebsagor, presented to the Calcutta 
Museum by S, E. Peal, Esq. In this genus but little stress can 
be laid on the existence or absence of barbels. 

45. Chela bacaila, Ham. Buck,=?C. teckance, Sykes; Leueiseus 
teckance, Blkr*; Perilampus teckance, Jerdon. 

Thirteen specimens in the collection. 

45. C. pixulo, JL I?„ = ? C. Owcni, Sykes*, Leueiseus Owcni, Blkr,; 
Pelccus Owcni, Jerd, 

Several specimens. I have also taken it in the Kistna. 

4 7 . C. clupeoides, BL,= ?C. halookce, Sykes ; Leueiseus balookee, 
Blkr.; Peleeus halookce, Jerdon . 

This species is found in the Deccan. 

48. Cobitis guntea, JL B., = C. maya, Sykes, Bleaker , Jerdon. 

This species is found throughout the Deccan, 

49. Nemacheilus Ruppiclu = Cobitis Euppelli, Sykes, Bleaker, 
Jerdon . 

I have received what I believe to bo this species from Poo- 
nab (see J. A. 8. of .Bengal, 1872, pt. 2, p. 184). 

50. N. BOTU=0ohitis hotia, JL B. 

One specimen, having the preorbital projection well developed 

51. Notoptekus kapirat, Bom.^MysXm budgets, Sykes ; Notopte- 
rus bontianus (C. V.), Sleeker. ' 

Of this there are seven specimens in the collection, “ Qhofa 
wallmj, Tam,; Chuppul mutehe , Hind,; Qhmbaree, M‘ahr. 5t 

52. Anguilla bengalensis, Gray fy IIardwicke,^A. Elpliinatonei, 
Sykes, Bleaker, Jerdon, 

This species I have taken in the Deccan, ■ 
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It now remains to briefly enumerate such species of Sykes as 
have not yet been alluded to* 

53. Chela jo rah, Sykes, = Lettciscus joi’a, Bleeker, Jordon » 

D. 10, A, 11* 

This is perhaps Chela gora, H. B. 

51. C. alkootrEj Sykes, = Leueiscus alkootee, Bleeker, Jerdon. 

Appears to be a, young fish, and is one which I am unable to 

recognize. 

55. Nemacheilus MoitEH = Oobitis moreh, Sykes, Bleeker, Jerdon . 

D. iy, A. 7. 

I have not as yet obtained a Loach from the Deccan that cor¬ 
responds to this description. 

The following sixteen species* I consider were unknown when 
Sykes described them:— Ophiocephalus leucopmictatus , *JRita ku - 
turnee, 22. gogra, Pseudeutropiusgoongwaree , *P. taahree, *jK emipi- 
melodus itohheea, * Glgpto sternum lonah, Labeo pot ail, X. boggut, 
X. nwkta, Girrldna hawrus, C. fuhmgee, Mola sandhhol , * Barbus 
Solus, Jtohtee Tigorsii, Ogilbii. 

Irrespective of the foregoing is the question whether the Sihm- 
dia I have described as new may not be Sykes’s species; I have 
therefore named it after him. 

Before concluding this paper, I wish to draw the especial at¬ 
tention of pisciculturists in this country to one of the species I 
have mentioned— Barbus tor , or the Mahseer of India. This fish 
is well known not only for the sport it affords the angler, but also 
for the excellence of the flavour of its flesh. It attains to a size 
equalling, or even surpassing, that of the Salmon, but, unlike the 
latter fish, never enters salt water. It deposits its ova, winch are 
small, as far as it can force its way up hill-streams, and conse¬ 
quently would not run the risks to which Salmon are exposed 
when entering fresh water or returning to the sea. 

The Mahseer is a Barbel as easy to convey from place to place 
as the Chinese Gold Carp ; but it can only be ascertained by 
actual experiment whether it will thrive in this country. It is 
found in most of the large rivers of India and Sind, attaining its 
greatest size when living in those which have alpine sources. 

I may mention that in an ichthyological point of view the Indian 
rivers may be divided into those of the plains as distinguished 
from such as have their origin in the hills. The hill-rivers con¬ 
sist (1) of those which have alpine sources, and (2) those which 
do not possess them. The Mahseer evidently thrives best in those 

* The six with an asterisk before them are those which are recognized in the 
B.M. Catalogue as unnamed previous to Sykes’s paper. 
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streams which have alpine sources. No doubt fine fish of this 
species are captured in the Nwbudda, Kistna, Godavory, and 
other rivers of the plains ; but the largest supply exists in the 
Ganges and Jurnna, or those descending from the Himalayas. The 
rivers winch have their origin in the Himalayas have, exclusive of 
springs, two great sources of replenishment:—first (during the 
hot months), from the melting of the ice and snow near their 
sources ; secondly, by the rains which during the monsoon-time 
assist in and increase this melting. 

The breeding-season is during the inoonsoon-months, when the 
rains occasion sudden floods in the hill-streams, at which period 
their subsidence is often ns rapid as their rise; consequently 
fishes ascending to breed have to complete that operation as 
quickly as practicable, or a sudden subsidence of the river may cut 
off their return to the plains. Whether due to some deleterious 
action of snow-water, or more probably to the force of these snow- 
fed currents, Indian Carps, as a rule, do not deposit their ova in 
the main stream, but in the side affluents. Having effected 
this, the parent fish rapidly descends to the main river, and 
that of course before the appearance of the fry. The young 
fish arc rarely hatched out in sufficient time to be able to de¬ 
scend to the rivers of the plains, and are consequently detained 
until the next floods, when they are stronger and more able to 
avoid their persecutors than they would be if they entered the 
main stream immediately they were hatched. Their growth is 
at first slow, probably from want of sufficient nourishment j but 
on the return of the rains they rapidly increase in size, and then 
descend to the main rivers. 


Itemarkw on the Insects of Kerguelen’s Land*. 

By II. N. MosKHJsy, M.A., Naturalist to HVM.8. e Challenger. 5 

u The insects wo found at Kerguelen were two apterous flies, 
one as large as a house-fly, the other almost as big as a blow-fly, 
an apterous gnat (Quietv) and a winged gnat, a small apterous (or 
rather very short-winged) moth, two or three beetles (CtmmUo 
and SktyhjUuiddi), and three or four spiders (Saltid and a Trow,- 
bidiimi)» 

“ The moth I found crawling upon the beds of the little Jmicus. 
The gnats are to be found about the dead seaweed &c. on the sea¬ 
shore. The larger fly nestles at the base of the leaves of Prlnrjlea, 

* This communication is an extract from a letter addressed to Dr. Hooker, 
chiefly concerning the Plants of Kerguelen, and already published by the Society 
in. their Journal, Botany, Ho. 82, vol. xv, p. - r >3. Its zoological hearings, 
however, may there be lost sight of; hence its present reproduction.— Ed. 
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and lays its eggs in the fluid which is caught there. I never 
found it elsewhere ; but there it is extraordinarily abundant, and 
every cabbage yielded ten or a dozen specimens. The fly creeps 
in a slow, lazy manner. I am very sorry 1 did not observe whether 
it climbs to the inflorescence in sunshiny weather ; perhaps this 
may be the case. This is an instance of one of those “ neglected 
opportunities ” to which you refer (in the 4 Flora Antarctica *) as 
so galling in the retrospect. Even at Heard [Yong] Island I 
found the same apterous fly nestling on Pringlea in abundance. 
Perhaps the two forms have some relation of mutual benefit” 


Note on Arctomys dichrous . By John Anderson, M.D., F.L.S., &c* 
[Bead May 4, 1876.] 

(Plate XXXI.) 

In a preliminary notice on some new Asiatic Mammals and Chelonia, 
published by me last year*, I very briefly referred to a few specimens of 
Marmot obtained in the mountainous country to the north of Kabul, and 
which appeared to me to offer peculiarities entitling* them to specific distinc¬ 
tion. Since then my attention lms been called to a paper by Mr. Blan- 
ford f on the Marmots of the Himalayan range. I am induced, therefore, 
to lay before the Linnean Society some additional memoranda on my spe¬ 
cies Arclomys dichrous , and place at the disposal of the Council a figure 
illustrating the animal in question. 

Mr. Blanford (L c.) gives a succinct epitome of the history of the 
nomenclature and synonymy of the Himalayan and Tibetan Marmots, and 
expounds and criticises all the published data concerning the supposed 
species from the above regions. A study of skins and skulls in the Indian 
Museum, Calcutta, and some comparisons of other material incline him 
to consider that there are four species, possibly a fifth (with that mentioned 
by myself). Those best characterized he gives as under-mentioned, and he 
suggests my A. dichrous as probably the form indicated by Burns and 
Griffith, while A . robnslus , M.-Edw., he sinks in A. himahtyamts, Hoclg. 

Sect. T. Short-tailed Marmots, having the tail less than one third the 
length of the head and bod}'. 1. A . kimalayanus , Hodgson. 

Sect. II. Marmots with tails one third or more than one third the length 
of the head and body. 2. A. hemachalanus, Hodgson. 3. A. caudal us s 
J aeqemont. 4. A, aureus , Blanford. 

My intention here, however, is not to discuss the conclusions arrived at 
by Mr. Blanford, but, in giving a more detailed description of A. dichrous , 
to enable comparison to be made between it and his A. aureus. 

With regard to the size of the Kabul Marmot (A. dichrous ), I had for¬ 
merly incidentally mentioned the body as being 17 inches, and tail 6§ inches 
long. These were measurements taken roughly in a straight line. I now, 
in the subjoined tabular form adapted from Mr. Blanford’s paper, give 
more exact data, in inches and decimals, from the specimen in the British 
Museum, and corresponding to those of A. aureus given by him (1. c. p. 123). 

* Ann. & Mag. Nat. Hist. 1875, (ser. 4) vol. xvi. p. 282. 

f “ On the Species of Marmot inhabiting the Himalaya, Tibet, and the adjoin¬ 
ing Begums/’ by W. T. Blanford, F.B.S., F.Z.S. (Journ. Aeiat. Soe. Being, 1875. 
pt, 2, no. 3, vol, xliv. pp. 113-127). 
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A. dir/o’fttta. 

A, aureus. 

Length taken on the dried skins. 

18-fl 

10*5 to 18*75 
5*0 to (1*5 



Hairs at end of tail.. 

ItVrf foot f|>ivlvt>iO cpi] of wif.liout tilnws ,., ,.,« 

ro 

2’C 

i*fi to r;r. 
2*05 

!\f td m** wit linn!' f'hiw, iiftluw ............ 

ft'5 

»*s 

0'G 


0*4 

Odi 

Hind tout (plunta) to cud of tut;, without claws 

*>•<> )' 

Mid pto. without, t'luw ..... i 

ok 

Claw of mid toe, measured above...1 

0*5 

0*62 j 


As fur :is outs cun make out from the above, it would seem that the two 
species in question bear considerable resemblance to each other in size. Tins 
is equally manifested in the dimensions of the skull ns shown below. Mr, 
Blmiibrd (/. a. p. 181) has ranged toget her a series of cranial measurements 
{in parts of a metre) of several species j and taking his points to start from, 
the relative sizes of the skulls of the animals from Yarkand and Kabul are 
below ween at a glance. The greatest difference appears in the width at 
the zvgomatic arches ; but injury to those of A. tlickroHS readers the dia¬ 
meter a doubtful one* The dimensions are in milltnefres. 


r.. .., ... 

i 

1 

A. dUjhrum, , A. aureus. 

Length from occipital plane to anterior end of nasal.... 
Breadth across widest part pi zygomatic arches..... ., 

„ ,, behind postorhital processes.... 

Leiiirth etf unsnl honon... 

m ' ! , &4 

48 ? ! 1 r>7 

m | 17 

33 i ft 8 

11 ' 1 If) 

15 . H 

20 ! m 

45 . Gd 

02 j 86 

Breadth of nasal hones behind ..... 

,, ,, in front.... 

Length of row of upper molars .... 

„ lower jaw from angle to alveolar margin .... 

Height of lower jaw at corouahl process. 


Circumstances have caused my comparisons with the Marmot skulls* in 
the British Museum to be meagre j and moot points suggested by Mr. 
Bianford l shall not here enter into. The skull marked A. bohac (A. gi~ 
gunim , Brandt, from Kamtschutka) agrees in most respects with that of 
J. dickrouit, but is considerably larger, the mandibular angle of the former, 
however, being more produced and stronger than in the latter. Of two 
other skulls, also labelled A. hobac (Vss/jL himaluyimm s Hotlg.), one ap¬ 
pears young, the other fully adult. A, dichrom much resembles the 
younger specimen, but it differs from the more aged one in its post,pala¬ 
tines being narrower ami deeper, in less cnmrguiatum. of the bone above 
the hinder angle of the lower jaw, and in the mandibular body being less 
arched• A skull marked A ,. thibetunu* (Tibet, Hodgson) (? «s A, hnmacha* 
■Umus, Uodg.) is evidently young, inasmuch ns the processes and occipito¬ 
parietal crests are undeveloped, with other signs of immaturity. Its post- 
palatine region is comparatively shallow and Wide, and the posterior free 
border of the mandible is relatively stniighfcer than that of A . dichrom, 
in my former notice l described the colour of the skin of A. dwhrous , 
which, as the trivial name implies, is of two shades—a rusty yellow above, 
and a dark . rich brown on all the underparts, tail included. The hair, 
^moreover, is long and remarkably harsh in texture* although there is an 
under-fur, so to speak, which is shorter, weaker, and dark-coloured. 

It still appears that there is good ground for the specific distinction 
of A. dichrous, although the A. aureus of Bianford agrees in several 
''respects', ; Whether the animal incidentally referred to by Dr. Griffith 
as haviiigliecE obtained at-an altitude of 11,000 feet, id, Afghanistan, but 
: heretdfbfemmicscribecl, ; is identical, with my 4* dichrom, as Mr, Bianford 
'#Cpin^:lAciih^d" : tp beM'eve, i 'is:" : a matter still sub judice. On my .return to 
Calcutta, 1 hope to be able to elucidate certain of the doubtful' points 
' raised : ; but requiring further’ intfestigatiorp ',; 
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-opposita, (E.) Walk. . , . 422 

-scinirosca, (Automolis) Walk. 428 

-ventralis, (Glaucopis) Quer ., 4-23 

Apisa, Walk . 359 

-eaneseens, Walk . 359 

Apistosia ? multi (aria, Walk. . . 429 

Apyrc, Walk .423 

Aquatic condition of a species of 
New-Zeahmd Ephcmeridee, by 

R. M'Lachlan. 139 

Aram, Walk. ....... 423 

Archeeostonmta.207 

-, divisions of, table .... 226 

Arctiidtc. 444 

Aretomys dichrous, Hr. Anderson 

on. 579 

Argyroeidos, Ball .40& 

--ophion, (Glaucopis) Walk. . 40 : 

Avtona, Walk . ....... 85f 

-confiuta, Bull. ..... 35 

-discivitta, Walk . 35 b 

-fulvida, Bull . 355 

*-— Hainarm, Bull. ..... 357 

-nigrescent. Birth ■ . . < . « 356 

-— Wulkeri, (Syntomia) Moore . 356 

— zebraica, Bull . 359 

Aseidians, Kowalewsky’s ami 
others’ observations on . , . 216 

Asinusca ... 353 

Aspidoparin morar (Ham. Buck.) , 575 
Aterptafe ......... ^5 

Attelabinai ........ 87 

Aurelia aurita ....... .527 

-—abortion of parts in . . . 539 
——, crustacean parasites on , . 530 
-, diminution in size .... 530 
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Aurelia aurita, misshaped forms 
and asymmetrical multiplication 

of, by 'Romanes.528 

Australian Splueromid Cyelnra vo- 
nosa, on a new, and notes on 
Dynameno rubra and 1 ). viridis, 
by T, K. E. Stubbing .... 140 
Autoehloris, ILiUm. ..... 368 

Automolis, lliibu .420 

-amooides, Bull. ..... 421 

--angttlosa, Walk .421 

—«— coutraria, (Euehromia) Walk. 421 
-crussa, Walk. (Cratoplastis). 4110 

— ilavicinetUH, (Creatonotus) R.- 

Sch .421 

--fulgumta, j Bull .420 

-geomefcrica, (Eueyrta) Felder 421 

—— inornata, Walk .429 

-Packard! i, Bull .420 

—■- pnetexta, (.Eueyrta) Felder . 421 

--saturate, Walk .422 

--* semirosea, Walk .423 

-spbingidouj (Glauoopis) Marly 420 

— sypilus, (Sphinx) Cram. . . 420 

-— vitligera, Felder .1-20 

Automopsis ..75 

•-liueata, Base. , . . . . 75 

Sagarins Yarollii (Sykes) . . . 571 

Balatea, Walk .355 

——— mgerioides, Walk .355 

Barbel, the Mahseer o f India, should 
be acclimatized in Britain . .577 
Barbus eosuatia, Ham. Bach. . .575 

——— Dobsoni, .Day .574 

—— kolas, Sykes .575 

— sarana, 1L B .574 

—— stigma, 1L B .575 

—— tieto, 21. B .575 

-tor, JL B.. ...... 575 

———, recommended to piaei- 

cunuriats ........ 577 

Barulinm.97 

Barilius cocao, Mam. Buck. , . 576 
Baritius, Walk .. . 431 

— discalis, Walk. ..... 431 
Batagur, anal pouches t>f ... '135 

Batagur bordmoroi. '135 

——dhongoka ....... 435 

— fuscuB . . ..435 

-lineatus 435 

—— f experiment on perito¬ 
neal canal of » 435 

»*■>* ocellata ....... 435 

— thurgi, experiment on perito¬ 
neal canals of ..411 

Bees..Sir J. Lubbock, experiments 

on ... ... . 


Page 

Bees. Acting as seniinals . , . 231 

-. Affection.231 


Attachment for one another 23 i 
Colour, their knowledge of 

128, 232 

—, their appreciation of 498 
Communication, power of 

115, 123 


——. Bead carried out of hive . 128 

*-. Bevofciou to Queen Bee . 232 

-—Division of duties . . . 235 
——. Honey, experiments with 

regard to 1.115,227 

-. Knowledge of localities . 236 

--. Light, affected by . . , 128 

——. Moral feelings, as to . .237 

---. Recognition, powers of. . 235 

—-—. Scents, can distinguish. . 233 

-. Sound, how affected by . 129 

——. Sting, effects of loss of . . 128 
•—-—. Strangers, detection of . . 126 
——. Temper, variable .... 130 
——. Thieving propensities , . 235 

Bolomnia, Walk .422 

-- Omuusri, Bull., «= Sphinx iu- 

ourata, Cram. ...... 422 

- -* oryx, Fttbr. ...... 422 

—~ inaurata, (Sphinx) Suker , 422 

-jo vis, Bull .422 

B clinic . ..87 

Bulono caueila (Mam. Bitch.) . .571 

Bclus inoniatus.27 

-Wuliaeei.. , 26 

Berosiris.,43 

—— cribratus.41 

-—> devotus.4-1 

—-— hepaticus.41 

-picticollis ....... 43 

-—~ viola t us ....... 4*4 

Bintha, Walk .357 

—— gracilis, Walk. , . . . . 357 

Birds, venous system of, C, 11. 
Wade on *.531 


—— % Illustrative diagrams 532 

Boetisea obesn, Say. 'Remarks on 
nymph of, by B. P. Walsh , . 144 
Bojanus. Ecibrcuoc to his anatomy 


of Ernys europma ..... 435 
Bonos of Eualiosauriu, IL (i, Seeley 

on . i . ..296 

Bougainvillea fruticosa, Romanes , 526 

-gigantea ?, Mom. .... 526 

—— guperofuaris, var. ?, Mom . , 526 

Bougainvilliidm. . . . . . , 252 
Brachiopoda, 3, Ghvyn Jeffreys on 102 
——, Japanese, note on a new spe¬ 
cies, by X. Davidson . , . , 109 
Brachycerina* ....... 83 
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Brachyceras tursio, Paso. ... 6 

Braonytlerime ....... 79 

Branchial sacs in Indian fish . . 566 

Brephiope, Pasc. ...... 46 

— eastanea.415 

Buccinum consporsum, Philippi . 521 
—-— marginatum, Gmel. . . . 520 

——- mu labile, L .521 

——• olcarium ....... 525 

-scTobienlator. 522 

Bulla ampulla, D'Orb, . . . .520 

-punctata, 11. Adams . , • 520 

Burlacena ........ 351 

Butler, Arthur Gr. Description of 

five now species of Gouyloptes . 151 
—— . Notes on the Lopidoptera 
of the family Zygamideo . . . 342 

—. On the subfamilies Anti- 
ehlorinee and Charidoimn . . . 408 
Byrsopinas ..82 

Cal an diin co ........ 08 

Callicarus, Grote ...... 372 

— pennipes, Grate ..... 372 

—- plumipos, Drury . . . . 372 

—— punctata, Qaer .372 

-- texanus, Grote .372 

Callifcomis, Duller .351 

— leueosoma, Dull .351 

—— syntomoides, Dull .351 

Callichrous bimaculatus (Bloch) . 569 
Calonota perspicua, Walk, = Calo- 

notos geminata ?.368 

Calonotos, llubn ,. ...... 368 

—— almon, (Sphinx) Cram. , . 368 

-aurata, (Eiichromia) Walk. . 369 

—— eacus, (Sphinx) Cram. . . 369 

--geminata, (Mystroeneme) 1£- 

Sck. .368 

—— holymus, (Zygoma) Pair. . 368 

— interrupt^ Walk., « 0. 
phlegmon ........ 868 

—-— nexa, (Lsoraocharis) iJ.-M.,. 868 
—— nycteus, (Sphinx) Cram. , . 309 
»—— phlegmon, (Zyganm) Fair. . 3G8 

— sericea, (LccmoehariH) IPSck 368 

— triangulifora, (Sphonoptcm) 

Feld. . . . ..368 

-vespa, (Pseudosphex) M.-Sck 309 

Calyptohlastea, Hydroida . . . 258 
C&mpanularia ....... 258 

—-* craiata, Alim. ..... 258 

—gracilis, Alim .260 

*—— grandis, Alim. ..... 259 

*-jtracca, Alim. . . . . . 260 

Campanulariidee.258 

Oamptochirus, Lac. ..... 33 
Campfcorhinides, Lac .92 


Pace 


Canaries, notes on type-shells from 516 


(Eu- 


ton, 


Canties nbdommnJis, Walk 
ccroon, Itulm.) , . . 

-imprimata, Walk. (Eucere 

llubn.) . . . . 

Cardium costa turn .... 

-groonlandieum, Chemnii 

-- islandicum, Ck . . 

-munduni, Deem 

-tuberculatum, D’Orb. 

Cardita bimaeulata, Desk 

-borealis, Conrad .... 

Carps, Indian, remarks on breeding, 
by Dr. Day . . , 

Cassis suleosa, Lam. , 

-unduluta, L. . , 

Catacliamus scintilhius 


430 

480 

5X8 

104 

104 

501 

517 

501 

104 

578 

519 

519 

*!>*> 


Catla Buchanani, C. V. . . . .572 

Oechania.. 38 

-erernita.39 

Ccnchmia.24 


—- fasemfca, Pane . 24 

-- poeeila ........ 24 

-• suturalis ....... 25 

Ceramidia, Dull. ...... 412 

-- catdlcuca, Dull . 41.2 

-fumipenms, (Euchromm) 

Walk .412 

Oerulopodinm.88 

Cercidocems cilhlns ..... 74 

-bispidulus, Pane .73 

-- indicator ....... 73 

—— nervosus, Pane .74 

-saturnine ....... 74 

Cereopimorplm, Dull. .... 424 

-homopteridin, Dull. « Euehro- 

nria (Anycles) peetimvla, Tar.?, 

Walk. . . . . 424* 

Ocrilhium armatum, Philippi . . 554' 
—— eolunma, Sow. ..... 554 
—— coronal,urn, Sow. .... 555 

-— egmuin, Gould .556 

--lactemn, Kiener .555 

——linnoluturii) Well .... 522 
—— nassoides, Sow. , . , , . 555 

-—■ planum, Anton , , . . , 554? 
-—- m4r»trunr, Sow. .... 555 
~ rttgosuni, Wood .... 555 

-vuigutum, Bruy, .... 522 

-- vulgntum, Lam. . * . , 533 

Oeuthorhyn chime.97 

Chuu’oeanipa elpenov ..... 342 

-Lewisii, Dull. . . „ , , 84-2 

Cbaridea, Dalnum ...... 415 

-alonzo, Dull. .415 

-arrogans, (Euchromia) Walk, 445 

-—holla, (GJaucopis) Gucr.^O. 
hscmatodcs, Dohd. ..... 410 































WIVES. 


585 


Pntfo 

Olmvklcft bivuhiera, Grot# . . . 417 

ciiictipfiniis, Walk. , * , 416 

-—-- fastuosa, Me net nett . . . 417 

-—fulgcnH, H.-Sch. . , , . 416 

-—■ fnlgida, XL-Sch. . . . . . 41 (S 

—— gloi’ioHa, (Kuchmma) Walk. 417 
—— liamialoidos, Bowl. . . . 416 
—— hunirna, MM ..... 416 

-imogenu, Midi. ..... *{.15 

—— jtuuimla., (Ihielmmiia) Walk. 417 

——» mioans, XT.-Sch .* 416 

—— 8cit)lili.'ms,(Eualiromia) Mull. 416 
—— splendida, IL-Seh .415 

— submacula, (Euehromia) 

Walk . .. 415 

Chnridoimn, A. Gk Butler on . . 408 
Chela alkoofeo, St/kett .577 

— bacaila, I lam. Much. . . . 576 
■»—*— elupeoides, Block .... 576 
—■—jomh, Bifke.t ...... 577 

— plmlo, Ham. Much. . . .576 

Ohekmia . ..484 

——., anal pouches of. . . . . 485 

—cloy cal bladders of.... 434 
——, diagram illustrating cloaca! 

bladders and peritoneal canals 

Of ... ..444 

—•, peritoneal canals of . . . 487 
Cholomam Bones, similitudes of 176 
Avian characters of . . . 179 
~~■—, Chameleon characters of . 188 

-Crocodilian characters of . 181 

•——, Lacortian characters of . . 183 
-—Mammalian characters of . 175 

-Bhynelmcephuliun characters 

of' ....' .183 

*-**-*-, Sorpimt-characters of . . . 184 
Ohitra in dice, experiment on peri¬ 
toneal canals of ...... 441 

Chloropsinus, Midi. ..... 409 

-—- lanceolatua, Midi. .... 409 

Choi i me ......... 90 

ClmotyphuM, Mem. ..... 19 

——— acromialixS, Matte. . . . . 19 

ChrostOBoina (part.), UUhn. . . 390 
ChryHos(ola,i/.**W.» pBCudosphex 400 
CJirrhina fuhmgee (Sffkmt) » . . 574 
-—- kawus (Sykes) . .... 573 

Cladocoryne floocosa * , . ,. . 266 
— pclngica, Alim. ..... 266 

CMoeorynidffi.255 

Classification of Animal Kingdom, 
by Prof. Huxley ..... 199 

Olathurella immaculata, Mir}.Smith 539 
Cloaca! bladders in Chelonia, Dr. 

J. Anderson on ...... 434 

-—- —- absent in certain 
genera ......... 436 


j Page 

Cobbold, Dr. T, Spencer, on the 
large Human lluke (Bwtmna 
crass urn, Buds) ...... 285 

OobitiH guutea, Ham, Much. . . 576 
(kelenterutu defined ..... 209 

CWtoehroruia, H'tilm. (Synloiuiw) , 351 
Oolumbella . . . , \ . 520 

-—— (‘jimlina 4 , Miff. Smith » . . 541. 
-—* ruatiea, O'Orb. ..... 520 

Couch ifem, Japanese and Atlantic 103 
ConopbovuK, Sckm, . . . . 55 

Conus grandis, Sotverh/ .... 524 

-guinaicuw ....... 521 

—- nmgus, Linn. ..... 535 

-moiMohus, IAmi .536 

-— promctheuB, Mruff. .... 524 

—— hiamensis.524 

-vaysBctianus, Crowe , . . 536 

Copucnu, 1L - Sch. «= Maeroonemo . 400 
Oom>bia« Pionia ...... 400 

Corrematura, Mull .408 

—— ehrysogastra, (Ghnieopis) 

Merit/ .408 

Coryiriorphidw ....... 256 

CosmoBoma, Hahn. ..... 386 

—- ttdmotmn (Lmmoclmris ad- 
mota, 1L*M.) .387 

— auge, (Sphinx) L .888 

— oeritnile, (Gluueopm) Walk.» 887 
—— clmleoslicta, Mull. ~~ Glaueopis 

(Pmcilosoma) pharos, var., Walk. 887 

-cingula turn, Mull. .... 889 

-eoeeinoum, Midi. .... 888 

—__ confine 1 . (Lxmocharis eon finis, 

XL-Sek.) as Ghmcopis remote, 

Walk . 887 

-elcgftiiB, Mull. ..... 386 

-- cnibescens, Midi. .... 389 

-foatiyuin, (Ghmcopis) Walk. 887 

-gaudens, (Kceilosoma) Walk, 887 

-—• hanga, (Lmmocharis) XL.-Sch. 888 

— impar, (Glnneopin) Walls. . 389 

«—* omphale, Xlnhn .888 

-— 1 pauopes, (Lanuocharis) XI,- 

Sch. . ... . 386 

--pharos, (Hphinx) Cram., ** 

Lmmoeham metallescens, Mcnc- 

tries .. 887 

—pyrrhostetbus, Mull. . . , 388 
<—- restrictum, Mull. , » . , 389 

-telephus, (Grluueopia) W%lk,, 888 

-- teumras, (Glaucopis) Walk,, 889 

-lyrrherte, (E achromia) XLilbn. 887 

Cossoninffi ........ 99 

Cratoplastis, Felder ..... 430 

-crassa, (Automolis) Walk. , 430 

—- diluta, Felder ..... 430 
Orcatonotus, XL-Sch. (rostrictod) , 419 
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Ooatonotus ineerius, JJ.-Seli. = 
Automolis reducfca, Walk. . . 419 
Crenclla faba, Fa hr. . . . 103 

Crocodile bones, similit udes of , . 155 

Crocodiles, Avian characters of . 100 
——", Chameleon characters of . . 164 

—, Ohelonian characters of . . 172 

——*, Lacertian characters of . . 108 

—, Mammalian characters of . 155 
-—Ophidian characters of . . 171 

-—Bhyiichocephalian characters 

of. . 171 

, XJrodehm characters of . . 174 
-—, Peritoneal canals of . . . 439 
Crustacean parasites on Medusae . 550 
Cryptorhyunhides vrais, Lac, . . 03 

Oryptorhynehmai ...... 91 

Ofcenophora, their development . 208 

CteuucUa, Kirin/ .429 

—-— bomhycina, (Glaucopis) 

Forty . . . ..429 

— inornata, (Automolis) Walk. 429 

-latmlhma, Kirhy .... 429 

—— rubroseapus, (Glaucopis) Me* 

nclrlcs, =s A pisiosia P multifaria, 
Walk.. ........ 429 

Otcnuohiino).129 

CubicorhytichuSj Lae .21 

— oiohlodoa • ..18 

— storilis. 19 

CuleXj Kerguelen’s Land . . . 478 

Ouora amboinensis.436 

Oureulio, Kerguelen’s Land, Mose¬ 
ley on . . .578 

Ourculionidic, F, 1?. Paseoe’s con¬ 
tributions towards a knowledge 
of the. Part iv. (pis. 1-1) . , 1 

—* Explanation of plates . . 77 

—. Systematic list of species 
and their habitat ..... 79 

Cuvier’s classification morpholo¬ 
gical, remarks by Prof. Huxley . 200 
—- remarks on peritoneal canals 
of tortoise . , ...... 488 

Cyamobolus biemotus.86 

— duplicafcus .' . , » , * 87 

—- Marci, Boh, , , , . '. . • 43 

— subsellatus, Pose. . * . . 86 

Cyanopepla and Enfconiis, FKd.,= 

Oharidea . ..417 

Cyanopepla ouoyanc.417 

Cyclcmye dontata.486 

--, peritoneal canal of . . 441 

Oyclura venosa ....... 146 

Cydostethus..37 

— lineolatus, Faso .38 

-—- solutns, Paso. .38 

Cylichna alba, Brown . . . .107 


Cymbiuiu rubigiuosum, 8m., va 

r.;i 

incurva . 

. . 523 

Oyuetliia, Va,sc. .... 

. . 60 

— interrupt a, Pane. , . 

. . 61 

OyprrtMi spuren, Lhm. . . 

, . 524 

*— lurida ...... 

. . 524 

Cythara capillacea, Mecca 

. . 538 

—— eytharella, Lamk. . . 

. . 53S 

—— interstriata, ISdff. 8milh 

. . 588 

—— reticulata, llcevc . , 

. , 588 

— imilitieata, J£dg. Smith 

. . 538 

——* zouata, Heave , . . 

. . 538 


Danio osteographies, 1\F Civil, , .576 
Danish and Norwegian natura¬ 
lists’ Idlers to Linnaeus, Notes 
on, by Prof. Hchiddte .... 196 
Darwin’s 1 Origin of Species,’ value 
of in Classification, by Prof. 
Huxley . . . . , ‘ . . .200 
Davidson, Thomas. Note on a 
new species of Japanese Brachio- 

poda . . . ..109 

Day, Dr. F. Fishes of the Deccan 565 
——. Introduction of Trout and 

Tench into India.562 

Deccan, Fishes of, by Dr. F. Day . 565 
Desmidocnemis, Moeachler . . . 897 

--platyleuca, (Glaucopis) Walk. 897 

Dcsinocypbus, Alim. ..... 264 

-Buskii, Alim. ..... 265 

Deutcrostomata, division of, Hux¬ 
ley .211 

-, divisions of, table .... 226 

Diagnoses of new genera and species 
of Hydroida, by Prof Allman . 251 
Dialhelos ........ 71 

--morio.78 

*-nitidicoUia.72 

—— rulicollis, Paso, ..... 72 

-aannio . . 1 72 

—— siren u ns ....... 72 

Dieordylup, PUL (footnot e thereon) 87 
Dicroctnlium Buskii, Wcinlaud (a 
Bynonym)........ 288 

Dhiia, Walk. . . . . , , 402 

—■— oagriia, (Sphinx) Oram. . , 402 

.-menu, (ISunomia) llubn. . . 402 

-sauefa, (Glaucopis) Walk, , 402 

-subapiealis,(Glaucopis) Walk. 402 

Diospage auratua ..422 

-rhebus, Cram . 422 

Dipcenre, Walk .. 

Dipsence lateralis. Walk. , # , 425 
Diptilon, Prittwitz . , . . , 390 

-- bivittatum, (Cosmosoma) 

Walk. : .... . . , ,300 

-deieides, Prittwitz . , , 395 
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Diptilon tolnmonophorum, Prill* ; 

wltz . .. 39(5 , 

DiscogtiallmH land a (Ham. lltteh.) 571 J 
Distoma Huskii, 1a takes. (a svno- ; 

nym) ..28R j 

— erassum, Dr. T. S. 

Cobbold on ....... 285 

--, nfllnities of .... 291 

—————, anatomical details of, 

figured. 281) 

Distribution of Mollusca in K. 

Pacific and N. Atlantic, remarks 

on.101 

Dixophlobm, Bull .397 

-quadristrigata, (Pseudomya) 

Walk .. 398 j 

Dolium galea, L. ..... . 510 j 

-— olearhim, Lam .518 

-— pordix, Lam .519 

Dyeladiu, Felder ...... 392 

—— albiventris, (Glancopis) Walk. 398 

-Baksii, Bull m 

—- bromus, (Bph'iux) Cram. . . 894 

-bum, (Lasmodmris) lIBBek .. 392 

-olinmeina, Bull .394 

-eorrobioides, Felder . , . 391 

— dorsalis, (Glaueopis) Walk. . 392 
-emergens, (Eurata) Walk. . 392 

— oximla, (Glancopis) 392 

hclena, (Gkmeopts) ll.-Sek. . 392 

—— hemileucn, .Bull .393 

-intersects, (Eurata) Walk. . 393 

-- leuectius, (Sphinx) Cram. . 393 

-nmrgariphera, Bull . . . 393 

-mexienna, (Gymnelia) Walk. 392 

—„— minor, Bull .395 

•-omatula, (Glancopis) Walk. 392 

—— piota, (Glancopis) Walk. . 392 
—- selva, (Glancopis) IL-fich. . 392 

--- toda, (Glancopis) Walk. , . 392. 

—— tenthredoides, (Ilipa) Walk .. 898 
—— torridu, (Glancopis) 'Walk. . 394 

— varipes, (Glancopis) Walk. . 393 
—- vittatu, (I'huia) Walk. . . 392 

Dynarnene.. . 146 

-rubra ........ 14*9 

-*—« varians, &Mhirtff .... 150 

---* virtdis ........ 149 

Dysauxes (Syntomis) .... 851 

Echeta F ........ . ■ 400 

Eebinoderraata, recent investiga¬ 
tions on development of . . . 214 
Ecboneura, Butt ....... 883 

Ecboncnra angusta, Bull. . . , 384 
—— catasfcibina, Bull. , . , . 384 

— intricate, (Eucbromia) Walk. 383 

— — tennis, Bull. , . 1 , , . , 384 
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ftelyrsus, Paw, ...... 33 

Kgionti, Pa.sv .. . , 51 

™ lad a, iW, ...... 51 

BIitsiuorhmtiH, Lae. .00 

Khdtoemis, Behan . 58 

Elys ins, Walk.) restricted . . . 481 

-ofmapersuH, Walk. . . . 481 

Emarginula vnrieguta, A. Adams . 500 
Empuwv, Hahn. ...... 423 

—— tvbris, (Phalama) Cram. . . 424 

-— vitroa, (PhaUcna) Cram . . . 423 

Empyrcuma, Iluhn .881 

-- helms, Fahr. ..... 381 

—- pugione, Linn .881 

Emyda dura, Buck. Ramil . . . 51.4 

— -, diagram of plastron of, 

in embryo. 518 

Emydid®, genitalia of .... 435 
Emys crassicolli.s ...... 435 

-ouropcea ....... 435 

-- Hamiltonii, experiment on . 440 

-lavis (of London clay) . . 515 

—— trijuga, peritoneal canals of . 438 

-——j experiments on . . . 441 

Emdiosauriu, U. G. Seeley on * .298 
Em\m\, Walk . ....... 887 

— Bauloyi, (Gkucopiw) Guar. . 367 

--vu lean us, (Eucbromia) Walk. 867 

Endopkaliea ....... 208 

—— ciliata ........ 203 

■—t able of divisions of, by Prof. 

Huxley.228 

Endymift gominata ..... 48 
Engine mouilifera, Pease . ' . , 542 

-—— recurva, Reeve .542 

--sonata, Beam .542 

Bnope, Walk. ....... 367 

Enfcoroeccla.218 

-divisions of (Tabic) . . . 226 

Entomoerania, Huxley y an order 

containing Amphioxus alone . 223 
Epanycles, Bull . .425 

— impemhs,(Eucbromia) Walk , 420 
Kphemwidw, K. M e Laohlan on 

Om&ciya&ler Wakejleldi . * . 139 
Epicosla, early development of . . 216 
Epidesmn, Jluhi. ...... 430 

— Ursula, (Phal&m) Cram.. ,430 

Kpitoxis 358 

Eremnineo ........ 81 

Eripbia, Feld. ....... 414 

...—~ tractipennis, Bull , .... 414 

-— ustulata, Feld. ..... 414 

Enrhminst) ........ 86 

ErifchacuB rubecnla, veins of . .' 534 
Erodisoina) ........ 88 

Erruca, Walk .. . , .377 

—— aterrima, (Gymnolia) Walk .. 377 
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Emma contract a, (Laevnoeharis) 

Walk. . , ..379 

—— Dcyroilii, (Lscmocharis), IF 

Sc7l , ... . :m> 

-granadonsis, Midi .378 

•-hi laris, (Pooeilosoma) Walk .. 379 

—— machilis, (Lannocham) 

. s7i) 

— nigemma, (Gy nmol in) Walk* 879 

—— notipemus, i?«//.578 

— Pertyi, (LamiochuriB) IF 

Sch. ......... 877 

— porphyrio, (Glaucopis) Walk. 879 
-— varia, (Qiaucopis) Walk . . 878 
—— vesparia, (Glaucopis) Pe r I f/ . 879 
—— vespiformis, Bull. .... 879 
Eucerea pyrrkopyga, Walk. (Thy- 

sanoprymna, Bull) .481, 

Eucorcon, Iliihn .480 

-abdominal is, (Ostrains) Walk. 480 

-- Archias, (Sphinx) Stoll . . 480 

-imprimata, (Caralos) Walk .. 430 

—— pierus, (Sphinx) Cram. , „ 480 
—— rosa, (Euchromia) Walk. . 430 
—— rosin a, (Euchromia) Walk. . 4430 
—— setosa, (Phahtma) Sepp . . 480 
—- atrigosa, (Halcuidota) Walk .. 430 

— varia, (Euchromia) Walk. . 430 

Euchromia, Jiiib .30*8 

-(Dipamse) acharon, var. ?, 

Walk. . . •.4.25 

——• airienna, Bull .804 

—— aliena, (Pampa) Walk « 
Amycles (hwilasciu, II.-Sch. . . 3(39 

— apricans, (Hippola) Walk., = 

Oalonotos nyeteua.369 

— arnica, (Hira) Walk. . . . 305 

—— eelobensis, Bull .304 

— cmlipenniB, (Hira) Walk. . 805 

— fratornn, Bull ..... 804 

—— ganyn’tcde,(Glaucopis) 3(35 

— heber, (Aelytia) Walk. . . 4il4 

— hirsute, (Enopo) Walk., »« 
Trichela tolumcuMB, IFSch. . 807 

—- Horafieldii, (Phalanna) Moore 383 
-—— ignite, (Ohryaoealc) Walk 
Eupyra ignita, IL-Sch. , . . 307 

-interatans, (Hira) Walk. . . 808 

—— irus, (Sphinx) Cram. . . . 805 

--isis, (Glaucopis) Bowl, , . 3(35 

-—— laura, Bull .304 

-leonis, Bull ..303 

-lotho, Fair. (Hira) .... 303 

——- madagascaricnsis, (Glaucopis) 

Bolsd .. . 363 I 

-*-, (Hira) Walh,~^MF 

cana, Bull. .304 

--tenonc, Bull .. . 305 


IV 

Euchromia opulenta, (01 try seen lo) 
Walk ■--- Eupyra plobeia, 7/.- 

Sc/i. * . . /.807 

-orieutalis, Bull . . , . . 304i 

-• polymelia, (Sphinx) h. . . 8(34 

—rosa, Walk. (Eueereon, 

MVhu.) ........ 4-30 

..rosin a, Walk, (Encorcon) . 430 

-- rubrieollis, (Him) Walk. . 300 

— semiluna, Walk. (Erogeila) . 305 

-siamensis, Hull, .... 805 

—■— speechius, Cram. (Hira) . . 308 

-- thelebas, (Sphinx) Cram. . 865 

-- varia, Walk. (Eueereon, 

Ulthn.) .480 

— — (Oalonotos) varipes, Walk., ~ 
Oalonotos gemmata .... 368 

Euchromiimn ....... 301 

Euclcra^Androcliarta .... 400 

Euoyrta (part), Felder .... 4-20 

—— tillueollis, Felder ...» 4-24 
—- subnlifera, Bidder .... 4-23 

Eudcndriulre.253 

Eudemlrium rigid urn, Alim, , . 253 
Eugnatlius bracteat-UB .... 23 

—— chloroticua ...... 23 

Eumonogaster, II.-Sell. .... 4-01 

-cumenes, IF Sch .404 

-notabilis,(Pseudo,splutx) Walk. 40-1, 

*-p tricolor, (Glaucopis) Back- 

^ «rd ; .404 

Eunomia, as a genus has been con¬ 
founded by authors; restricted 

by Butler.400 

-, Hahn., restricted .... 400 

-- abdominal is, Walk, . » . 408 

—— andromacha, (Sphinx) Fahr., 400 
-augo, L. . .5 . . , . 899 

— earnieauda, Bull. .400 

—— caunuB, Cram. ..... 899 
-—— ? eburuoifera, (Glaucopis) 

Felder . .4-02 

—*— fulvieauda, Midi. . . . . 4,01 
-imuTa, (Lawioproela) Wnlleng. 4-01 

— platyjflouu, (Heytule) Felder . 4-02 

— sanguiflua, Jliilm .400 

-—— BU-rcoHoma, Bull. .... 4 01 

Eunomimm. . 399 

Euops airosa. * 28 

—— amothyntina ...... 29 

-—clavigora ....... 28 

-—eadcstina 27 

—— divisa. , 29 

-eucalypti ....... 28 

— dekelh, Pane. ..... 29 

-plieaia ........ 28 

-- trigmnmuta ...... 28 

-viohicea 27 
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Euplesia, Ft 1 dor ...... 420 

—— oehrophila, Felder .... 422 

Eupyra, B.-Seh. ...... 367 

—-.iloivila, (ChvyHomlo) Butt, . 307 

—— ignitn, If.-SWi, ..... 307 

— imperial is, MrSoh, .... 307 

-pleboia, M.-Sek .... 307 

-—- principal™, Walk , .... 307 
-regHlfe, IMSck . . . . .307 

Buraia piefcula, Walfc. 9 ~ Burota 
picia ......... 300 

Eurhynehimo ....... 87 

Eurota, Walk. . . . . ^ . . . 366 
—— ITemehii = Glaucopis sem- 
caria, Mr Bek ...... 300 

-picia (M.-Sek) .366 

Entomb? ..353 

Evius, Walk, (restricted) . . , 431 
—— auro-coecinous, Walk. . , 431 

-—- ilavo-roMOua, Walk. (Nerites) 431 
——* hippia, (Phakma) Stoll . . 431 
Experiments on peritoneal canals of 
Okelonia. 440 

Fishes, found in Mediterranean and 
in Japan, list of, by Dr. O finite 108 
Fishes of Deccan, by Dr, F. Day . 505 

--- —literature on . , . . 505 

Fluke, large human , . . . . 285 
Foraminifera, Huxley’s remarks on 202 
Fregella=Euehromia ..... 303 
Ftisus Brazieri, 12drj. Smith . . 639 

— imbrieatus, Mdg. Smith . . 540 

Galothaloa, 'Bull .4-24 

—— confmia, (Chandra) M.-Sok . 4-24 
*- pica, (Haiosidoi a) Walk .. . 4-24 

— tigrata., (Charidea) M.-Sek . 424 
Gastropoda, J apanese and Atlantic 105 

Cketruk, phases of.200 

Geocanyda dopreasa ..... 4-36 

-—- grandia.. . 430 

—, experiment on . . . 440 
Geoffrey St,-Hil«ire, on peritoneal 

canals of Emys trijuga . . . 4-38 
Geographical distribution of Fishes, 
by Dr. Giinthor...... X07 

Gephyrea, position of, Huxley 

on . . . . ..210 

Gippius, Walk. ...... 431 

— snmptuoBUs, Walk. . ,. . 431 

Glanycus, Walk . 4-81 

-- insolitus, Walk .431 

—- nigrorufus, Walk. .... 431 
Oluucopis (part.) = Euchromia, 

MMm. . .; . * 363 

—— (~—-), MkSck ,=Mochloptcra 386 

— astyoche, (Hysia) Walk .. . 396 
HOT. JOUIWE—ZOOLOGY, TOL. XI. 


Page 

Glmieo] >i* atemma, Sq>p, « Ctilo- 
notus helymus, F«hr. \ . , *368 

-ange, var. /i, Walk. . * . 402 

——- basiltnita, (lfyda) Walk. . * 897 

— hombyeirm, Parly . « , , 429 

-discifera, (Phaeusa) Walk. . 392 

— erythrarchos, (Lagaria) Walk. 898 

— erythrotelua, Walk. (Hyaleu- 
cerou, Mull.) ....... 430 

—— tinalis, (Dima) Walk. . . . 400 

— Folietii, — Euchromia 

lethe ......... 363 

--Formosa, Bond., = Euchromia 

lethe ......... 363 

—— rubrosea-pus, Menelries . . 429 

-Bangui(lua, (Eunomia) Walk. 400 

-portita, (Hyda) Walk. * . 398 

-vulounus, (Entlera) II.-Soli. . 367 

Glyptoslcrnum lonah (Sykes) . . 571 
Gobbis giuris, Mam. Muck , , . 667 

Gonipterinm.* . 84 

Gonyloptes clcfensus, Mull. . . . 152 

— doeilis, Bull........ 154 

—- limostis, Bull. ..... 153 

——lioedii, Bull.. . ♦ , . . 354 

— terribilis, Mutt. ..... 151 

Guioporides, Lac. ...... 92 

Giinthor,Dr., List ofFishos common 

to Mediterranean,'W. Indies, and 
Japan, letter and table on . 107,108 
Gymnolia, Walk. ...... 882 

—— caunus, (Sphinx) Cram. . , 382 

-collocata, Walk .882 

■-complete, (Glaucopis) Walk, 382 

—— consociatata, Walk. . . . 382 
—cnagrus, (Sphinx) Cram .. , 382 
•—- lconnns, (Glaucopis) Walk. . 882 
Gymnoblastca, Hydroida . , . 252 

Heomaterion, M.-Sck, = probably 
Eunomia^ Dinia, JEtlrna, &c. . 400 
Ilalesidota impunctns, Walk., s= 
Ammalo fervidus, Walk ,. » . 438 
—— palpalis, Walk. (Amelos) . 438 
-—- sanguineata, Walk. (Mazteras) 483 

--strigosa, Walk. (Eucercon, 

_ lluhi .). ........ 480 

Halicornaria, Busk (modified). .276 
-— bipinnata, Alim . * .' , , 279 

—— insignis, Alim. .278 

-saccaria, Alim. ..... 277 

Haliotis tubercnlata . . . * . 623 
Haplonychinsc ....... 90 

Harrisina, Backard . 1 860 

—— americana, (Aglaopo) Bond. 360 

--fulvinota, Bull. ..... 861 

Harvest Spiders, A. G. Butler on 
species of Gonyleptee .... 161 
r. ' 43 
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Helium, Bull, .. 

— apionlia, JL-Seh . 

—— capys, (%gamn) Fa hr. . . 

' ladcinota, /M/.^-Eudimniia. 
(J)ipamao) uapyH, var. P Walk. ■ 

—- lemons, (Sphinx) Cram..- Eu- 
chromia tlioan, var. ? Walk. , . * 
-—> pyrrhosoma, linf.L 

— solicmuhi, Z?«/A=s'fCuoln*oini:i 

(Eneeroon) tetmgrnmma, vur. /$, 
5, Walk. .* 

— tetmgrarnma, (Euehroima) 

Walk .. .4 

-thetis, (Sphinx) L . 4 

Heimpimelodvis itch keen, (St/ked) . fj 
Herea, Walk . . . . . . . ,j 

-mrtaxmitlm, (Gluuconis) 

Walk .. 4 

—— mfioeps, (Glaneopis) Walk. . 4 

Hippocivno.. 

II ippolti (part.) =Euehvon»iii . . 3 

IJippola, Walk . 3 

Hira=Endiromia 

Histioca, Walk ...... 3 

-—- anmzonica, Bull .. 

-bollatrix, Walk .. 

--oepheus, Cram . 31 

-Colom bia?, Bull . 31 

■-inferioria, '.Hull . 3 ( 

—— Moldoko, Bull. . 3 ( 

-— paulinia, Walk ...... 3 ( 

—— proapdrina, Hahn, . 3 ( 

lToloeraiua, Huxley, divisions of 
Vortebrafca exclusive of Amphi- 

oxus.25 

Hoinccocera, Felder . 35 

——* beata, Bull. . ..... 3 ^ 

-crassa, Felder ..... 3 ^ 

r——• gommifera-Glaneopis 
(Gymnelin) gommifora, Walk. . 37 

--jfmsonis, (Oyimudia) Hull, , 37 

—- meias^CSpIh’nx) Cram, . . 37 
—— Salvini, Bull ,...... 37 

— sdntilkms, (JUtmtodittris) IF 

Self. . .. 37 

— Stretchii, Bull . 37 

Monmiia, 11 Him. . , f . , ,37 

-- diffusa, Or ale («H; protd- 

Itis, IFSak) ....... 37 

—- Grotei, Bull, ...... 37 . 

——■ ineert a, Walk. ..... 37 ; 

-pretus, (Sphinx) Cram. . . 37 

Huxley, Prof. On the classifica¬ 
tion of the animal kingdom , . ip< 

IJyaleueerea, Bull . 4 ^ 

——! erytlirotelnH, (Glaucopis) 

Walk. . .’ . . 43 ( 

— vulnerata, Bull. . . , , aw 


' ITyalopis, i/.-NrZujrrEmica 
Hyborhynolms, Akheait, in}/. 

Hyda, Walk (part.) ' , 

~ xmilhorhina, (jCumhO Walk, 

J iydradinia monoearpa, Alim, 
Ilydraelimidiu . ... 

Ilydmida, genera and species of 
by Prof. Allman ^ 

— cal v pi oblast ea, . . , * ” 

*—— gymnobkstea , . 

Hy< Irusa, Walk. 

—— dugulntn, Bull. 

*—— humeral is, Bull. 

-nigrioeps, Bull. J 

— insularis, Bull, . , , ; 

——intonsa, Bull, 

Hyela, Walk .] * ! 

-frontalis, (Glaneopis) flak'.' : 

— sanguinea, (Giaiicopisl Walk. ; 
—— Hlijiafa, (Glaneopis) Walk, . ; 
——vaeiiluus, (ISunomia) Walk : 

Hylobiiiue.' 

IfyiTienoplera, social. Opinions of 

authorit ies on, and anecdotes, hv 
Birf Imbbock . . . / \ \ 3 
1 lyporia. galba parasitic on medusa’ f 
Hyperime .... 

Hysia, Walk. ] p 

— astyodie, (Enehromia) .Huha. 
(not Glaneopis astyoeho, Walk.) 3 
(lelccta, Bu11, (= G la ue<» vis 
nsfyoebe, 7/Vr//\) . . . , 3 

-meJaleuca, (Glaneopis) ll'alk. 3 

-temcuus, (Sphinx) Cram .. 3 

Tehoria, Bull. . , # , ^ 

— coneisa, (TCuehromia) Walk . ’ 3 
-fiuadriguUa, (Eudiromia) 

ll'alk . .p 

77 : (Glaneopis) //. Bek :v 

Icaithyosaurus, avian characters of* 2 j 
——, elmuu-lemHflmmcfcerH of * * iu 
—~— 9 elielonian (fiiaraetcrs of , » 3 f 
—, crocodilian ehameters of * . 

-, djeynodoTifc characters of, . 3 , 

—, djimsmu™ afiinities of * . 3 ] 
iabyrinthofldut el»ir.‘e*tcrH of 3 1 
, lu(*er<iuu diameters of , t ;? tf 
maimnalian elinmeters of ’ ot 
—ophidian diameters of . , ;p| 
, ph'siosauriau dmraetem of . 34 
fliyneJioecpibalian, (;lmr?«*lem 

ot ' *.. 

ttrotltfian dmraeters of , 31 

Tdalus, Walk ...... 

-acbnirabilis, (Ph«Iamft)’am»/, 43 

-ruroviridis, Walk , . a<> 

llipa, Walk . ...... I 
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Hina braeouotdes, (Giaucopis) 

Walk, ........ 35)0 

— detmmuntn, 'Hull .891 

——ovadnes, (Sphinx' Cram.) 

’not the S. evadnos of Walk. . , 35H) 
—■ fulvivonina, (Lamiocharis) 

J tvMm .300 

— nolatn, Bull. .155)0 

—— Htilbosthil.'i ( Ball.) .... 301 
—— tougvra, (0Haueopi;s) Walk. 35)0 

I Hipula, Walk. ..410 

*—— aleeton, (Sphinx) Cram. . . 110 

—« Oolosa, (Ifiuclu'omia) Walk. . 410 

Imaehra . / .30 

-—• rulioolliw.30 

India, Trout anti Touch introduced 

into.503 

Infusoria, Prof. Ilmdey’s ex; uni na¬ 
tion of, and views thereon . . 203 
Insects of Kerguelen’s Laud , . 578 
1 j Ksieliora, Pare. ,.58 

— eudestis ....... 55) 

—— eupido ........ 58 

—— fcinorata ..51) 

-- pulehella.55) 

Jsauthreue . ..374 

-buHifera, Walk .375 

tlavicorma, (Sphinx) Fair. 
(rs(Hauco|)irt vespoides, Walk.). 375 

.— inoondiariu, (Gbuioopis) JIM a. 

(;=(>. flavicorms, Walk.) . . .375 
—- maxima, Thill. ..... 375 
-—- perbosebu, (Uhiueopis) (hwr. 5)75 
»—« p<mqhloxdes, (Glaueopis) 

Walk. , . ..374 

— iiBtriua, Huh a. ..... 375 

SSorbyneliime ..1X5 

Isorhynehus, Selim. .56 

Tthyporides vrais, Lac .5)1 

i xylasia, Bull. ....... 430 

trogonuideH, (Aelyila) Walk. <111 


tfapancHOTnarine shells and lishes, 

4, Gwyu tfedVcys on species of , JU0 
JellVeys, *1, Gvvyu, On Home spe¬ 
cies of Japanese sh< Us and, fishes 
which inhabit also the JSorth 


Atlantic * . . * * - . * 100 

.Jugular veins in birds unequal in 
calibre, Cl, li. Wade’s researches 
mi , , . ....... 031 

fvahul marmot, Jrcltmtfn dtchrom 579 
Kerguelen* a Laud, insects of, .1L JS. 
Moseley on ....... 578 

Labeo boggut {Sykes) .5751 

—— limbmtuw, Bloch .... 572 


Page 

Labeo nulka ( Sifkef) ..... 573 

-potail {Bakes) .... .572 

-, rohiia (Ilnm. finch.) . , . 572 

Lacuna dmirioiiia, Fahr. (var. oca- 
ni(sulata) ........ 106 

Lixmioeharis (part.), II. Sch. 

308, .377, 388 
-—- decisa, (Pseudo my a) 'Walk. . 388 
--JcucBtriim, Bull ...... 383 

* -luematieu, (Gtaucopis) Berfu 383 

*—— stultu, II-SCI . . . / . 383 

--- trigutta, (Glaucopb) Walk. . 383 

Liemoriaccina*., , 89 

Lngnria, Walk .398 

■ -abdomi nails, Walk. . . . 408 

■ -igni color ( Lise u i ocl \ ari s), Mene- 

Irlh .398 

—— vuliiorata, (Lamioeliam) II- 

Sch .898 

Lamprey, embryonic si metures of. 219 
Lancelot, position and affinities . 217 
Langstroth on bees ..... 2515 
Laodia, Bare. . .03 

— niveopieta, Bare. . ... 08 

-niveosp&rsa, Bara. ...» 64 

Laogonut 75 

—— intrusa ..76 

--HOrcXj Bare. . . . . . , 76 

Laqueus rubella, Bow. .... 109 
Laiirus ustulutus, Reeve .... 517 
Loda frigida, Tor all . ... . 104 

-lanceolate, Jar. Sowerhtf . . 103 

* -■ mirmta, Muller 104 

Lepeta circa, Will. ..... 105 
Lcpidoptora, family Zvgamidre . . 324 
Lepidopterous families Zygamkhe 

and Arcfciideo, A. G. Butler on . 408 
Loptopinai ........ 81 

Letters to Limuxms in Society’s 
Library, by Prof. Seliiddto .* . 196 

Loucopsumis, Itulm. .430 

—— eiree ( Cram .). 430 

— eollaris { Drury) . , . , , 430 

Leueotmomis, Bull .891 

——- laftlinea, (Glaueojus) Walk , . 35)1 
Lima eilipiten, Jejf'rrifr . . . .103 

-, squamosa, If Orb .518 

Lingula smamgdhm, A da tar . , 109 
Linnirus’s correspondents . . ,196 
Liotia eidaris, Recce ..... 556 

^ ereunta, lueticr . , 557 

— disi'oulea, Reece , , 1 , . . 556 

Lissoglena, Bare. ...... 54 

— jncipemiis....... 55 

Littorina eannriensis, If Orb. . .522 

— melamtcino, Fdy. Smith . . 552 
-mdis, Maloti. . . ... 106 

Btriata, KUu} ...... 
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Page 

Littorina vulgaris . . , .522 

Lizard's bones, similitudes of . . 186 
Lizards, avian characters of. . .188 

--, chelonian characters of . .192 

—, crocodilian characters of. . 190 
-—mammalian characters of .186 
-—-j sorpent-eharacters of . . . 192 

*-, Urodolan characters of . . 193 

Lo'botrachelus, 8ch,on ...... 55 

-albirostris....... 45 

—— linteus ..45 

-plagiatua ....... 45 

*—-stigma ........ 44 

Loch-Leven trout introduced into 
India ......... 562 

Loxophlebia, Bull. ..... 381 

--vesparis, (Pceeilosoma) Buil .. 381 

Lubbock, Sir John. Observations 
on bees and wasps: Part i. . . 110 
—. Ditto: Part ii. , . . . 227 

-Ditto: Partiii.445 

Lucina Adansonii, IP Orb. . . .517 
-— pcnsylvanioa ...... 517 

Lutraria rugosa, Lam. .... 518 

Lycorea, Wall', (nec Doubleday, 

1847) . .. 398 

Lyrniro, Wall .430 

—— inelanocephala, Wall. . . . 430 
Lyonsia hyalina, Conrad . « . 105 

Lystrus, Base .64 

—— sculptipcnnis, Paso. ... 64 

M‘Lachlan, R, On Oniscigastcr 
Walceficldi from Now Zealand . 139 
Macrocnemc, llubn .371 

— cupreiponnis, Wall. . . . 371 
—— esmoralda, Bull .... 371 

—- ferrea. Butt ..371 

-indistmeta, Bull. .... 371 

—— leucostigma, (Glaucopis) 

Perly . . 371 

— nuija, (Zygrcna) Fair. . . 371 

— obseura, (Tipuloidos) Wally, 372 
-— splendida, Bull ,..... 371 

-vittata, (Euchromia) Wall. , 372 

Macrones aor (Jlam. Buck). . . 568 

-cavaaim (IL B.) .... 56S 

Maetra Adansoni, Webb . . , , 518 

'—— pnllastrina, Webb . . . ,518 

—— rugosa, Lam .518 

-atriatcllaia, Lam, .... 518 

Madras Presidency, introduction 
of Trout and Touch..... 562 
Maliseer (Barbus tar), recommended 
to English pisciculturists . . . 577 
Mallodeta, Buil, ...... 398 

— sccyra, (Lremocharis) JL.ScJt, 398 

-- clavata, (Glaucopis) Wall. , 398 


Mallodeta censors, (Glaucopis) 

Wall. ........ 898 

Mullostetlms, Buil. . . , ’. , 408 

-motauielus, (Glaucopis) 

Wall .. . 408 

Marginella aurantm, Lam. . . , 520 
——glabella. ....... 520 

Marine shells of Solomon Islands, 
by E. A. Smith ...... 585 

Marissa, Wall. 395 

--colmnbina, (Zygoma) Fair. . 395 

—— cmenta, (Glaucopis) Perl/ . 396 

— diaphana, (Glaucopis) Bepp . 896 

-cone, (Ageroeha) JPtihn. . , 395 

-inaularis, (Eiuiomia) Crate , 396 

-latenigra, Bull .. 395 

——- multicincfca, (Glaucopis) 

Wall. ......... 395 

--nitidula, (Glaucopis) JX.-Boh. 896 

-rubripunctata, Bull. . . . 395 

Marmot (Arelamps diekrous) „ ,579 
Marsh-Titmouse (Pams palndris), 

jugular veins of.531 

Marsipobranehii, Prof. Huxley’s 

opinions on.224 

Mastacembelus armatus, La cep. . 568 
Mastigoecra (part.), Boisd .. , . 372 

-— clavipes, Boml . 373 

——* cysmoa, Bull. ..... 872 

*-oodipus, Baud .. 373 

--pusilla, Bull. (—Euchromia 

(Macrocnotnc) «?aeus, Walk.) , 872 

— tarsalis, (Horamia) Walk. . 878 
—— tibialis, Butt. , , , » . 873 

Mastigopod.* , , 202 

Mazaerus, Walk, (enlarged), . . 433 

-conferta, Walk. ..... 433 

-sungumcatu, (Ilalosidola) 

Walk .433 

Mccistosly lidos, Lac ...... 95 

Medusa*, *G. J. Romanes on. . » 524 
——, new species of ..... 525 
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-eyanoa ........ 58 
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-- Autonullii, Dohrn .... 549 

—■ emrulea, Jftw&e ..... 547 
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-Jusea, Reeve ...... 522 
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Nassa bicallosa, Edg. Smith « , 543 
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——gromiandica, Ck .... 106 
-— mamilla ....... 522 
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Psoudosphenoptora, Bull. . . , 370 

--feasalis ........ 409 

— -—, (Kuehroinia) Walk . , 370 

Pseudosphex, lluhi. ..... 


—— eoqualis, (Isanthene) Walk 
-—- bromns, (Chrysosfcola) M.-B 
consobrina, Walk.. . , 
-— munda, (Isanthene) Walk. 

-- postica, (Giaucopis) Walk. 

-singiilaris, (Glancopis) Wal 

-— zethus, Kuhn. .... 
Psichotoe, Boisd. ..... 
-Hnvaueelii, Boisd. . . . 
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-separata, (Apyre) Walk .. * 423 

— fitdgosa, (Kdhrnmm) Walk., 
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ration and branchial much of. . 500 
Hnliimmnurilrons, Walk* . , . 350 
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Saro$a aeutior, (Isanthrone) Felder 877 
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Sihmdia gangetiea, Cuv. J(* j VI. . 570 

-Sykesii, Da// ...... 569 
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——;; eumolplms, Oram., =Euohro- 

mialothe. 363 

—- melas, Cram. ..... 405 
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— diptcra, Fair. . ... . 344 
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■ expansa ....... 344 
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—-— florin a, .Bull ..... 3.50 | 
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Syntomin glaueopoidrs .... 3 i t 
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— teneiformiri (Hyilruwt?) . ,84-3 
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M . 8-15 
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— vacua (Bydrusa ?) , . . ,845 

— vilrni (H'ydmwi i) .... 34G 
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— simulator 13 

— tonuipos, JPase. ..... 15 
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Thcchia.25 

—pygmsea . .25 

Thenwropis, Base ....... 30 
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♦System of birds . . . . , .531 
Waidheimia Grayii, Dtm. . . *100 

Waflago atiii, Bloch . 660 

Wasps, Sir j. Lubbock’s experi¬ 
ments on ..... . 237, 605 
——, Colour, their knowledge of 237 
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ing.510 

-. Communication, power of. ,186 

—. Flight, direction of . . . 515 
——. Honey, experiments with 
regard to . , . * . .130,506 
——. Industry, habits of . . . 506 

*-*. Sound, how effected by . 1.37 

Watson, Lev. B. Boog. Botes on 
Type Shells from the Canaries , 510 
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ries, The Bov, B. B, Watson on 510 
Welch, Francis II., on the anatomy 
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Zeioim, Base .88 

Zenetiflcs , ...85 

■™—- slereulm*, Paso. ..... 80 

Zephianthft. . 83 
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Zy gratia, Pdhr . . 84-8 
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—aberrant group of .... 408 
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